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New  River  minor  license  refused 


ff’e  don’t  knovj  one-millionth  of 
one  per  cent  about  anything!  .  .  . 
IVe  are  just  emerging  from  the 
chimpanzee  state  mentally. 

THOMAS  A.  EDISON 


-Ontario  to  cut  power  export? 
Acting  chairman  of  Hydro-electric 
Commission  intimates  possibility 
of  discontinuing  sale  of  off-peak 
Niagara  energy  to  American  in¬ 
terests.  Debates  ensue  in  Legis¬ 
lature — p.  665. 

-Long  Beach  tries  experiment 
in  merchandising.  Southern  Cali¬ 
fornia  Edison  withdraws  there 
from  major  appliance  selling  and 
gives  dealers  and  merchants  fifteen 
months  to  show  what  they  can  do 
toward  load  building — p.  691. 


-Power  Board  is  recalcitrant 
and  refuses  Appalachian  Electric 
Power  Company  a  minor-part  li¬ 
cense  for  New  River  project  in 
spite  of  Attorney -  General 
Mitchell’s  opinion  that  one  could 
properly  be  granted — p.  662. 


— Industrial  building  lighting 

won  a  major  consideration  in  the 
new  Middle  West  home  of  the 
Jewel  Tea  Company.  Here  flex¬ 
ibility,  wiring  adequacy  and  effec¬ 
tive  use  not  only  gained  atten¬ 
tion  but  a  real  victory — p.  686. 


St.  Lawrence  bill  at  last  approved 


-Utility  securities  rated  high 
by  investment  trusts.  Executive 
of  one  group  tells  what  his  bases 
for  judging  securities  are  and  finds 
utilities  to  measure  up  well  on  all 
of  them — p.  683. 


Electric  heat  treating  best 
is  conclusion  of  chief  metallurgist 
of  large  aircraft  manufacturer. 
Safety  depends  upon  the  quality  of 
metal.  In  aircraft  engines  there 
can  be  no  compromise — p.  680. 


Arc-welded  boilers  for  navy  ships 


-X-rays  to  test  arc  welding 
of  boiler  drums  for  four  cruisers. 
Development  of  satisfactory  non¬ 
destructive  tests  has  led  Navy  De¬ 
partment  to  approve  welded  con¬ 
struction.  Weight  saving  of  a  ton 
per  boiler  foreseen — p.  666. 


— Costs  as  a  basis  for  rates 
discussed  by  chairman  of  Wisconsin 
Railroad  Commission.  Frequent 
loss  in  returns  from  small  domestic 
customers  confirmed.  Analysis 
justifies  rapid  tapering  of  block 
rates — p.  672. 


Copper  up  after  fall  to  9V^  cents 


Power  Commission  Refuses  Minor-Part 
License  for  New  River  Project 


Decision  on  the  lonji-pcmlinp  ap¬ 
plication  of  the  Appalacliian  Elec¬ 
tric  Power  Company  for  a  minor-part 
license  to  permit  it  to  construct  a  power 
plant  on  the  New  River  near  Radford, 
Va.,  was  reached  on  April  3,  when  the 
Federal  Power  Commission  refused  the 
company’s  application,  offering  it  in¬ 
stead  a  standard  license.  In  taking  this 
stand  the  commission  reaffirmed  the  con¬ 
tention  of  the  former  tri-departmental 
commission,  which  on  June  1,  1927, 
found  that  the  development  of  the  New 
River  “would  affect  the  interests  of  in¬ 
terstate  and  foreign  commerce’’  and 
should  therefore  be  subject  to  the  full 
jurisdiction  of  the  commission.  A 
minor-part  license,  applied  for  on 
October  6  last  by  the  company  subse- 
<|uent  to  its  refusal  of  the  standard  form, 
would  have  exempted  the  company  from 
the  accounting,  valuation  and  recapture 
provisions  of  the  water-power  act. 

'I'he  decision  rendered  last  week  vir¬ 
tually  reverses  the  opinion  given  by 
Attorney-General  Mitchell  last  Septem¬ 
ber  at  the  request  of  President  Hoover 
in  which  the  law  officer  declared  that 
the  New  River  project  was  of  the 
character  to  which  minor-part  licenses 
apply.  A  statement  signed  by  all  five 
members  of  the  new  commission  in  ex¬ 
planation  of  their  stand  says: 

It  is  the  judgment  of  a  majority  of  the 
commission,  in  view  of  the  conflicting  evi¬ 
dence  and  opinion  as  to  New  River  being 
"navigable  waters  within  the  definition  of 
the  act,”  that  jurisdiction  is  more  properly 
based  upon  Section  23  of  the  act,  applicable 
to  streams  of  this  character  where  the  au¬ 
thority  of  the  commission  is  clearly  defined, 
leaving  to  the  courts  the  determination  of 
the  question  of  “navigable  waters  as  defined 
in  the  act.” 

It  is  the  unanimous  opinion  of  the  com¬ 
mission  that  the  evidence  clearly  sustains 
the  finding  that  the  projwsed  construction 
would  affect  the  interests  of  interstate  and 
foreign  commerce.  New'  River  is  the  prin¬ 
cipal  tributary  of  the  Kanawha  River  and 
as  such  in  low-w'ater  periods  supplies  the 
principal  part  of  the  flow  of  the  Kanawha 
River,  a  navigable  stream  presently  used  in 
interstate  and  foreign  commerce,  and  the 
Kanawha  River  is  one  of  the  principal 
tributaries  of  the  Upper  Ohio  River,  a 
navigable  stream  presently  used  in  inter¬ 
state  and  foreign  commerce.  These  facts, 
together  with  others  in  the  record,  support 
such  finding. 

In  its  opposition  to  assumption  of  com¬ 
plete  jurisdiction  over  New  River  by 
the  Federal  Power  Commission  the 
Appalachian  Electric  Power  Company 
was  sustained,  on  the  ground  of  state 
rights,  by  the  governments  of  Virginia, 
West  Virginia,  Kentucky,  Tennessee  and 
Arkansas — Virginia,  as  the  state  con¬ 
taining  the  site,  being  especially  em¬ 


phatic  in  its  attitude.  If  the  case  finally 
reaches  the  federal  courts,  as  seems 
likely,  the  state  governments  will  prob¬ 
ably  play  a  part. 

Had  the  commission  decided  the  other 
way,  enhanced  interest  would  have  at¬ 
tached  to  the  senatorial  attempt  to  force 
George  Otis  Smith  from  the  chairman¬ 
ship  of  the  licensing  body.  This  case 
is  soon  to  come  before  the  federal  courts, 
with  ex-Senator  George  W.  Pepper  of 
Pennsylvania  acting  as  attorney  for  Mr. 
Smith,  supported  as  a  “friend  of  the 
court’’  by  the  Attorney-General — who 
has  maintained  the  validity  of  Presi¬ 
dent  Hoover’s  refusal  to  return  to  the 
Senate  for  fresh  action  that  chamber’s 
ratification  of  Mr.  Smith’s  appointment 
— and  John  W.  Davis  of  New  ^'f)rk  and 
Alexander  J.  Groesbeck  of  Michigan 
acting  for  the  Senate.  The  fact  that  Mr. 
.Smith  has  in  the  matter  of  New  River 
disagreed  with  the  Attorney-General 
and.  in  the  exercise  of  impartial  and  inde¬ 
pendent  judgment,  taken  a  stand  un¬ 
doubtedly  dictated  by  his  convictions  but 
none  the  less  certain  to  please  the  pro¬ 
testing  senators  and  the  declaimers 
against  the  "power  trust,”  may  possibly 

T 


ZIGZAG  LIGHTNING  IN 
THE  LABORATORY 


—Keyltone  Photo*. 


Valued  at  3,000,000  volts,  this  arti¬ 
ficial  flash  of  lightuiitg  is  wade  to 
run  on  a  75-jt.  thread-like  zvirc 
from  roof  to  floor  of  a  IVcsting- 
Iwuse  laboratory  in  Trafford,  Pa. 


cause  the  agitation  over  him  to  take  on 
a  somewhat  perfunctory  aspect.  Attor¬ 
ney-General  Mitchell,  however,  has 
taken  issue  with  statements  that  he 
would  take  only  an  incidental  part  in 
the  defense  of  Dr.  Smith  and  says  he 
will  give  the  case  the  “thorough  atten¬ 
tion  which  its  importance  deserves,” 
though  for  technical  reasons  he  will  not 
appear  directly  as  Dr.  Smith’s  counsel. 

T 

St.  Lawrence  Bill  Passes, 
Ending  Political  Fight 

EIGH  r  years  or  more  of  legislative 
squabbling  in  New  York  State  over 
St,  Lawrence  River  development  ap¬ 
parently  came  to  an  end  on  Tuesday  of 
this  week  when  the  Senate  at  Albany 
passed  the  Cornaire  bill  in  the  same 
form  in  which  the  Assembly  had  passed 
it,  three  Republican  senators  joining 
with  the  Democrats  to  eliminate  the 
Knight  amendment,  referred  to  last 
week,  which  stipulated  that  Governor 
Roosevelt  should  appoint  as  trustees  of 
the  Power  Authority  to  be  set  up  the 
five  members  of  his  St.  Lawrence  Power 
Development  Commission. 

For  a  time  it  looked  as  if  the  bill  had 
struck  an  eleventh^hour  snag  which 
would  prevent  its  becoming  law,  inas¬ 
much  as  the  Governor  at  once  took 
umbrage  at  this  amendment,  declaring 
it  an  encroachment  on  his  prerogative. 
He  threatened  to  veto  the  bill  if  the 
amendment  was  retained  and  prepared 
both  to  send  a  special  message  de¬ 
nouncing  it  to  the  Legislature  and  to 
broadcast  by  radio  an  appeal  to  voters 
to  demand  its  excision.  Opposition  to 
the  amendment  by  Republican  legislators 
from  St.  Lawrence  River  constituencies, 
fearful  of  delay  in  beginning  work  on 
the  great  plant,  and  a  statement  from 
the  four  majority  members  of  the  Power 
Development  Commission  that  they 
would  not  accept  appointment  unless 
there  was  concord  between  the  Gov¬ 
ernor  and  the  Legislature  on  the  matter 
led  .Senator  Knight  to  weaken  in  his 
stand,  so  that  the  Governor  withheld 
his  legislative  message  and  changed 
somewhat  the  tenor  of  his  radio  talk. 

“I  shall  give  no  consideration  to  who 
should  be  trustees  until  after  the  bill 
has  been  signed  and  becomes  law.  It  is, 
of  course,  well  to  bear  in  mind  the  fact 
that  the  functions  of  the  power  trustees 
are  very  different  from  those  of  the  in¬ 
vestigation  commission  which  studied 
the  plans  and  reported,”  he  said. 

Some  legal  authorities  at  the  Capitol 
seem  inclined  to  the  view  that  the  ap¬ 
pointees  by  the  Governor  must  be  con¬ 
firmed  by  the  Senate.  The  Power 
Authority  is  not  considered  as  a  new 
state  department,  and  one  could  not  be 
set  up  without  an  amendment  to  the 
constitution  itself. 
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WINNIPEG’S  NEW  HYDRO  PLANT  PROGRESSING  RAPIDLY 


This  coming  plant  at  Slave  Falls,  on  the  Winnipeg  River,  86  miles  from  Manitoba’s  chief  city,  is  designed 
for  eight  12,000-hp.  units,  tzeo  of  zehich  zvill  compose  the  initial  installation,  to  be  ready  for  operation  this 
Slimmer.  A  high-tension  transmission  line  zeill  carry  the  pozver  to  Winnipeg. 


Full  Service  Resumed 
in  Piedmont  Carolinas 

As  A  RESULT  of  hcavv  rains  throughout 
the  Piedmont  Carolinas  the  Duke  Power 
Company  has  notified  industries  holding 
secondary  contracts  that  they  may  re¬ 
sume  the  use  of  hydro  power  supplied 
hy  it,  and  it  is  hoped  that  further  rains 
will  prevent  any  need  to  cut  them  off 
again  because  of  contract  provisions. 

Discontinuance  of  hydro  service  to 
these  industries  was  in  accordance  with 
the  terms  of  their  contracts  with  the 
Duke  Power  Company  for  conditional 
supply  and  did  not  reflect  on  the  capacity 
of  that  company’s  steam  plants,  which, 
if  called  upon,  could  take  care  of  the 
entire  deficiency  in  their  territory. 

T 

Seattle  Officials  Want 
Puset  Sound  City  Lines 

The* Seattle  City  Council  has  before 
it  an  ordinance  which  its  sponsors  de¬ 
sire  to  place  before  the  voters  at  the 
March  election  next  year,  involving  the 
question  of  taking  over  the  entire  dis¬ 
tribution  system  of  the  Puget  Sound 
Power  &  Light  Company  within  the  city 
borders  and  also  the  White  River  and 
Snoqualmie  P'alls  hydro-electric  plants, 
these  being  included  to  avoid  severance 
charges  from  the  company. 

Estimates  of  the  cost  of  such  a  pur¬ 
chase  have  been  placed  at  between  $50,- 
000,000  and  $70,000,000.  It  is  urged  by 


T  T  T 

three  councilmen  as  a  means  of  cutting 
out  costly  duplication  of  pole  lines  and 
underground  conduits  as  well  as  double 
overhead  charges.  James  D.  Ross, 
former  city  light  superintendent,  is 
quoted  as  approving  the  plan  and  saying 
that  with  the  authority  now  possessed 
by  the  department  to  do  its  own  en¬ 
gineering,  the  acquirement  should  save 
the  city  $3,000,000  a  year. 

T 

Rochester  Utility’s  Head 
Makes  Rejoinder  on  Rates 

Asserting  no  understanding  on  his 
part  that  a  merger  of  the  Rochester 
Gas  &  Electric  Corporation  and  the  New 
York  State  Electric  &  Gas  Corporation 
had  been  made  by  the  parent  company 
of  both,  the  Associated  Gas  &  Electric, 
a  sine  qua  non  of  rate  reductions  in 
Rochester,  as  asserted  by  Chairman 
Maltbie  of  the  New  York  Public  Serv¬ 
ice  Commission  in  the  letter  from  him 
to  Herman  Russell,  president  of  the 
Rochester  company,  quoted  from  last 
week  (page  618),  Mr.  Russell  has  issued 
a  statement  in  which  he  says : 

Any  reduction  in  electric  rates  which  the 
company  has  offered  at  this  time  comes 
solely  in  an  effort  to  save  the  city  and  the 
company  the  cost  of  a  long  rate  case  which 
will  create  bad  feeling  in  the  community, 
disturb  the  steady  progress  which  this  com¬ 
pany  has  been  able  to  make  and  seriously 
interfere  with  the  important  part  which 
this  company  has  always  played  and  would 
like  to  continue  to  play  in  the  development 
of  this  great  city  and  not  because  any 


decrease  in  rates  is  justified  at  this  time 
on  the  basis  of  earnings  either  past  or 
present.  This  company  is  suffering  severely 
along  with  other  industries  because  of  the 
business  depression  and  reductions  at  this 
time  are  not  justified  except  for  the  reasons 
given  above.  ...  I  am  still  in  hopes  that 
a  satisfactory  adjustment  may  be  arrived 
at  both  as  to  finances  and  the  rate  matter. 

Rochester  and  Monroe  County  officials 
are  reported  to  be  strongly  opposed  to 
the  merger. 

T 

Power  and  Regulation 
in  State  Legislatures 

Illinois  and  Texas  have  to  be  added 
to  the  number  of  states  in  which  meas¬ 
ures  to  prohibit  the  utility  companies 
from  merchandising  have  been  intro¬ 
duced.  Missouri  and  Nebraska  will 
probably  be  numbered  with  the  states  in 
which  such  bills  have  failed,  the  defeat 
of  the  House  bill  in  the  Missouri  Sen¬ 
ate’s  judiciary  committee  and  the  indef¬ 
inite  postponement  of  the  Nebraska 
Hardware  Dealers’  Association  bill  by 
the  Nebraska  House,  as  previously 
reported,  in  all  probability  meaning  the 
abandonment  of  such  measures  in  the 
present  sessions. 

ALABAMA. — A  favorable  report  on 
a  bill  to  prevent  public  utilities  from 
assessing  a  penalty  on  overdue  bills  or 
from  levying  a  service  charge  for  in¬ 
stalling  equipment  disconnected  for  non¬ 
payment  has  been  made  by  the  Senate 
judiciary  committee. 

ARKANSAS.  —  All  public  utility 
franchises  in  Arkansas  will  remain  in 
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force  and  the  machinery  of  utility  con¬ 
trol  will  remain  unchanj^ed  as  a  result 
of  Governor  Parnell’s  veto  of  a  bill 
passed  hy  the  Legislature  which  would 
have  given  jurisdiction  to  the  State 
Railroad  Commission  over  utilities 
everywhere  in  the  state,  except  that  rate 
charges  and  regulations  of  utilities  in 
cities  of  the  first  and  second  class  would 
have  remained  in  the  cities  as  at  pres¬ 
ent.  ’I'he  vetoed  hill  re-enacted  the  law 
of  1919,  which  was  repealed  in  1921, 
under  which  all  utilities  could  surrender 
franchises  and  take  indeterminate  per¬ 
mits. 

ILLINOIS. — A  House  bill  provides 
that  no  public  utility  or  any  of  its  sub¬ 
sidiaries  shall  after  September  1,  1931, 
merchandise  any  electrical  equipment  or 
other  wares  or  sell  at  retail  any  product 
of  its  own  or  its  subsidiaries’  manufac¬ 
ture.  Another  House  bill  would  abolish 
the  Illinois  Commerce  Commission. 
Senator  (  Junning  has  introduced  in  the 
Upper  House  five  bills  affecting  utilities. 
One  provides  that  the  word  “corpora¬ 
tion”  in  the  public  utilities  act  shall 
include  municipal  corporations;  a  .second 
decrees  that  no  municipality  shall  be 
deprived  of  the  right  to  grant  franchises 
or  licenses  to  public  utilities  because  of 
the  absence  of  a  state  certificate  and  that 
franchise  holders  and  regulatory  bodies 
shall  not  place  any  value  on  franchises 
for  rate-making  purposes ;  a  third  takes 
jurisdiction  over  utilities  from  the  com¬ 
mission  and  vests  it  in  the  municipali¬ 
ties:  a  fourth  makes  provision  for  set¬ 
ting  up  municipal  public  utility  districts 
not  subject  to  commission  control,  and 
the  fifth  recpiires  the  commission  to 
publish  a  comparative  statement  of  pub¬ 
lic  utility  rates. 

IOWA. — The  Hou.se  has  rejected  a 
hill  to  create  a  public  utilities  commis¬ 
sion  with  regulatory  power  over  all 
classes  of  utilities.  The  vote  was  67  to 
34.  Such  a  commission  was  advocated 
by  Governor  Turner.  It  was  objected 
that  the  bill  would  deprive  the  present 
Railroad  Commission,  which  has  juris¬ 
diction  over  utilities,  of  its  powers  and 
tend  to  make  utility  supervision  a  politi¬ 
cal  question.  The  proponent  of  the  bill 
charged  that  its  defeat  was  due  to  the 
activities  of  a  lobby.  Governor  Turner 
has  signed  the  Knudson  bill  to  place 
securities  issued  by  public  utility  com¬ 
panies  under  the  supervision  of  the  state 
securities  department. 

M.'MNE. — An  unfavorable  committee 
report  on  a  bill  to  levy  an  excise  tax  of 
4  per  cent  on  the  gross  revenue  of  public 
utilities  was  accepted  by  the  House  last 
week.  An  effort  to  adopt  a  substitute 
report  was  defeated  by  74  to  46.  The 
legislative  session  ended  on  April  3.  A 
measure  to  facilitate  rural  electric  serv¬ 
ice  was  passed.  One  to  require  the 
Public  Utilities  Commission  to  approve 
contracts  between  utilities  and  holding 
companies  was  defeated. 


FUTURE  EVENTS  CAST 
LIGHT  BEFORE 


COME  TO 

LOS  ANGELES' 

X’"OLy/APIAD  GA/*\ES 

SUNOARD  Oil  COHRANY  Of  CAllfOBHIA 


For  the  next  eighteen  months  this  five- 
color  neon  sign  at  Los  Angeles,  operated 
by  a  photo-electric  cell,  will  flash  its 
invitation.  It  is  66  ft.  high  by  75  ft.  wide. 

T 

MISSOURI. — The  House  has  passed 
and  sent  to  the  Senate  two  bills  requir¬ 
ing  annual  reports  as  to  the  stockholders 
of  all  public  utilities  under  the  juris¬ 
diction  of  the  Public  Service  Commis¬ 
sion  and  on  the  ownership  of  all  stock 
in  other  corporations  holding  stocks  of 
Mis.souri  utilities.  The  commission  is 
also  authorized  to  inquire  into  all  trans¬ 
actions  between  utilities  and  holding 
corporations  and  other  affiliated  com¬ 
panies.  The  Senate  judiciary  commit¬ 
tee  has  reported  unfavorably  the  House 
bill  to  prevent  utilities  from  selling 
merchandise.  The  bill  passed  the  Hou.se 
87  to  21.  An  effort  is  still  being  made 
to  get  the  measure  on  the  Senate 
calendar. 

NEBRASKA. — The  bill  permitting 
irrigation  districts  to  acquire,  extend 
and  operate  electric  light  and  power 
plants  and  systems  has  passed  the  House 
and  gone  to  the  Governor,  who  is  ex¬ 
pected  to  sign  it.  The  measure  in  its 
final  form  permits  irrigation  districts  to 
extend  their  lines  beyond  their  own 
boundaries.  A  20  per  cent  petition  of 
voters  within  the  district  is  necessary 
to  call  an  election,  and  if  the  state 
Department  of  Public  Works  finds  the 
plan  feasible,  a  60  per  cent  affirmative 
vote  of  electors  will  put  the  district  into 
business.  The  district  may  sell  energy 
to  power  companies  as  well  as  indi¬ 
vidual  consumers,  may  issue  bonds  for 
the  erection  of  plants  and  lines  and  may 
pledge  future  earnings  for  plant  im¬ 
provement  or  extension.  The  Senate 
has  passed  and  the  House  has  advanced 
to  third  reading  a  bill  substituted  for  the 
law  which  was  held  invalid  hy  the  courts 
authorizing  the  incorporation  of  hydro¬ 
electric  power  districts  of  one  or  more 


urban  and  rural  districts  or  a  combina¬ 
tion  of  both.  Bond  issues  may  be  voted 
by  each  unit  and  by  a  60  per  cent  vote 
in  the  district.  This  bill,  too,  permits 
pledging  of  future  earnings  for  addi¬ 
tions  and  betterments  and  allows  the 
district  to  function  outside  its  boun¬ 
daries, 

OKLAHOMA. — The  amendment  to 
exempt  certain  public  utilities  from  the 
“blue  sky”  law  governing  issuance  of 
securities  has  been  stricken  out.  A  bill 
passed  by  the  House  would  enable 
county  attorneys  without  the  consent  of 
the  Attorney-General  to  bring  actions 
against  public  utility  companies  for  vio¬ 
lation  of  law  but  would  make  consent 
of  the  Governor  necessary  to  dismissal 
of  such  actions.  The  bill  to  require 
light  and  power  companies  to  make  uni¬ 
form  electric  rates  where  more  than  one 
town  is  served  and  the  bill  to  enable 
municipalities  to  issue  revenue  bonds  to 
pay  for  plants  out  of  earnings  have  been 
advanced  to  third  reading  in  the  House. 

SOUTH  CAROLINA.— The  Hou.se 
has  killed  the  bill  to  levy  an  excise  tax 
of  0.3  mill  on  hydro-electric  power  gen¬ 
erated  within  the  state.  It  had  previ¬ 
ously  voted  down  a  measure  to  impose  a 
tax  of  0.5  mill. 

TENNESSEE.— The  State  Railroad 
and  Public  Utilities  Commission  has 
told  the  legislative  investigating  com¬ 
mission  that  it  will  welcome  an  investi¬ 
gation  as  proposed  by  a  resolution  intro¬ 
duced  in  the  House  before  the  recess 
and  referred  to  committee.  The  com¬ 
mission  defends  itself  against  accusa¬ 
tions  of  permitting  unfair  rates  and  of 
failing  to  protect  investors  in  merger 
transactions. 

TEXAS. — Prospects  for  the  enact¬ 
ment  of  any  bill  to  set  up  a  public  utility 
commission  at  this  session  of  the  Legis¬ 
lature  are  remote.  The  House  commit¬ 
tee  on  state  affairs  has  reported  ad¬ 
versely  on  the  Petsch  bill,  previously 
described,  which  had  the  support  of 
Governor  Sterling,  though  a  minority 
report  will  be  made.  The  Senate  com¬ 
mittee  on  state  affairs  reported  favor¬ 
ably  the  Holbrook  bill  after  an  amend¬ 
ment  had  been  adopted  exempting  gas 
and  telephone  companies  from  obtaining 
certificates.  The  Holbrook  bill  allows 
municipalities  no  power  in  rate-making, 
while  the  Petsch  bill  allowed  them  lim¬ 
ited  control  of  utilities.  No  date  has 
been  set  for  considering  either  bill  in 
the  Senate  or  the  House.  A  House  bill 
forbids  any  utility  from  selling  or  dis¬ 
tributing  goods,  wares  and  merchandise 
used  in  the  consumption  of  gas  or  elec¬ 
tricity.  The  same  bill  forbids  any  utility 
from  entering  a  town  without  a  permit 
or  franchise.  The  penalty  for  violating 
the  proposed  law  is  forfeiture  of  the 
company’s  charter, 

VERMONT. — The  House  has  passed 
a  revenue  measure  including  a  tax  of 
0.5  mill  on  all  energy  generated. 
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Utilities  Figure  Much 
in  Wisconsin  Politics 

Wisconsin  politics,  true  to  form,  is 
much  concerned  in  this  legislative  ses¬ 
sion  with  matters  affecting  the  public 
utilities.  Concurrence  of  the  Senate  on 
April  2  in  the  Carow  resolution  (pre¬ 
viously  passed  in  1929)  makes  it  certain 
that  the  electorate  will  next  year  decide 
by  referendum  whether  the  state  con¬ 
stitution  shall  be  changed  to  permit 
municipalities  to  contract  debts  in  excess 
of  5  per  cent  of  their  assessed  valuation 
for  the  purpose  of  acquiring  utility 
plants. 

With  the  adoption  of  the  Carow 
resolution,  only  one  of  the  four  measures 
constituting  the  adminstration’s  power 
program  remains  to  be  acted  upon.  Both 
the  Assembly  and  Senate  have  already 
passed  a  bill  permitting  the  creation  of 
power  districts  (the  House  for  a  second 
time,  74  to  8)  and  a  resolution  for  a 
constitutional  amendment  to  permit  the 
state  to  enter  the  public  utility  business. 
The  bill  to  permit  municipalities  to  build 
and  operate  power  plants  in  competition 
with  privately  owned  utilities  is  still  be¬ 
fore  the  Legislature,  but  the  Assembly 
on  March  31  engrossed  it.  This  measure 
authorizes  cities  to  go  into  the  power 
business  without  obtaining  from  the  Rail¬ 
road  Commission  the  certificates  of  con¬ 
venience  and  necessity  which  have  been 
required  by  the  utility  law  ever  since  its 
enactment  under  the  administration  of 
the  elder  LaFollette.  An  amendment 
adopted  fixes  the  number  of  years  for 
which  a  municipality  may  contract  for 
service  with  a  privately  owned  utility  at 
five  instead  of  ten. 

Senator  Loomis  will  sponsor  a  fifth 
step  in  the  program.  His  state  utility 
corporation  bill  is  intended  to 
encourage  municipal  ownership,  to 
offer  engineering  and  other  expert 
services  to  publicly  owned  enter¬ 
prises,  to  obtain  agreements  from 
private  utilities  whereby  they  will  agree 
to  a  rate  base  over  a  certain  period  of 
time  to  avoid  litigation,  to  appraise  all 
utilities  in  the  state  with  the  objects  of 
better  control  and  ultimate  purchase  by 
the  state,  and  actually  to  take  over  some 
utility  properties,  recapture  water 
powers  and  produce  power  at  its  source 
as  a  state  undertaking  if  constitutional 
authority  is  granted  by  a  referendum 
vote  in  1934  on  the  amendment  per¬ 
mitting  the  state  to  engage  in  the  public 
utility  business. 

By  the  Malchow  bill,  introduced  in  the 
Assembly  March  26  and  referred  to  the 
judiciary  committee,  the  entire  system 
of  rate  regulation  of  public  utilities 
would  be  changed  and  steps  taken  to 
give  the  new  Progressive-controlled 
Railroad  Commission  a  method  of  forc¬ 
ing  evaluation  of  utility  properties. 

The  Groves  tax  bill,  which  seeks  to 
tax  utilities  on  a  regional  rather  than 


the  state  average  basis,  was  denounced 
before  the  Assembly  judiciary  com¬ 
mittee  by  John  B.  Chappie,  editor  of  the 
Ashland  Daily  Press,  who  had  been 
ejected  from  the  Assembly  chamber  by 
the  Speaker,  as  discriminatory  and 
likely  to  force  utilities  out  of  northern 
Wisconsin. 

William  J.  Hagenah,  vice-president 
Byllesby  Engineering  &  Management 
Corporation,  is  under  arraignment  in 
the  Dane  County  Superior  Court 
charged  with  violation  of  the  Wisconsin 
lobby  law.  The  company  named  and 
the  Northern  States  Power  Company  of 
Wisconsin,  a  Byllesby  organization, 
are  charged  with  employing  two  former 
Assemblymen  as  lobbyists  without 
registering  them.  The  companies  have 
20  days  in  which  to  answer. 

T 

Ontario  May  Discontinue 
Niagara  Energy  Export 

A.n'Xoi'xceme.nt  «y  j.  R.  Cooke,  acting 
chairman  of  the  Ontario  Hydro-Electric 
Power  Commission,  that  that  system 
makes  more  than  $1,(KK),0{J0  out  of  the 
export  of  off-peak  power  to  the  United 
States  and  a  further  denunciatory  attack 
on  the  Hydro  administration  by  Dr. 
G.  A.  McQuibban  were  the  features  of 
another  debate  on  Hydro  matters  last 
week  in  the  Ontario  Legislature. 
W.  E.  N.  Sinclair,  the  Liberal  leader, 
said  he  had  expected  a  complete  reply  to 


Dr.  McQuibban’s  charges,  but  instead 
found  them  virtually  confirmed. 

Mr.  Cooke  remarked  that  if  any  one 
had  the  courage  to  demand  that  the  ex¬ 
port  of  power  be  stopped,  it  could  be 
discontinued  inside  of  24  hours.  He 
said  that  the  commission  was  faced  with 
a  choice  of  buying  power  in  Quebec  or 
importing  coal  from  the  United  States 
to  make  power  by  steam.  He  later  an¬ 
nounced  that  the  commission  had  decided 
on  the  rehabilitation  of  the  system  of 
the  Dominion  Power  &  Transmission 
Company  of  Hamilton  in  a  way  that 
would  allow  utilization  of  most  of  the 
off-peak  power  now  exported  to  the 
United  States.  The  work,  he  said,  would 
take  a  matter  of  two  or  three  years  to 
complete.  The  Dominion  system  is  now 
developing  and  distributing  61, (KK)  hp., 
but  the  commission  has  decided  that  it 
is  better  adapted  to  “peak-load”  condi¬ 
tions.  By  rehabilitating  it  and  co¬ 
ordinating  it  \vith  the  off-peak  power 
now  exported,  the  system  could  dis¬ 
tribute  200,000  hp.,  Mr.  Cooke  asserted. 

T 

Southeastern  Meeting  at 
St.  Petersburg,  Fla. 

Emphasis  upon  sectional  meetings 
characterized  the  three-day  convention 
of  the  Southeastern  Division,  N.E.L..\., 
held  at  St.  Petersburg,  Fla.,  on  April  1 
to  3,  practical  help  rather  than  oratory 
being  the  object  both  of  the  parallel  ses- 


▼  T  ▼ 


GULF  STATES  STEEL  COMPANY’S  NEW  DRIVE 


A  Westinghouse  7,000-hp.  reversing  blooming-mill  motor  which  con¬ 
sumes  19,500,000  kw.-hr.  in  rolling  650,000  tons  of  steel  a  year  from 
6,000-lb.  to  15,000-lb.  ingots  ts  a  nezv  piece  of  equipment  at  Alabama 
City  (Ala.)  steel  works. 
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ILLUMINATING  MOSCOW’S  FIVE-YEAR  PLAN 


bions  of  commercial  men,  accountants, 
engineers  and  public  relations  men  and 
of  the  cormnittee  meetings  which  to¬ 
gether  filled  the  aftermxms.  Prominent 
speakers  were,  however,  heard,  includ¬ 
ing  B.  F.  Weadock,  utility  counsel. 

At  the  general  sessions  Dr.  S.  J. 

Thomas,  formerly  of  the  University  of 
Alabama,  spoke  on  the  utilities’  place  in 
the  economic  world ;  Miss  Sophia 
Malicki  of  the  Middle  West  Utilities 
(rompany  on  the  part  played  by  women 
employees  in  bettering  public  relations, 
and  Harry  Reid,  chairman  Public  Rela¬ 
tions  National  Section,  on  public  rela¬ 
tions  and  how  to  improve  them. 

Managing  Director  Paul  S.  Clapp  from 
N.E.L.A.  headquarters  also  spoke. 

An  innovation  in  methods  of  recogni¬ 
tion  of  association  work  was  initiated 
through  the  presentation  of  meritorious 
service  awards  by  the  association  to 
conmiittee  chairmen. 

New  officers  elected  are:  President, 

Jo  C.  Guild,  Jr.,  Tennessee  Electric 
Power  Company,  Chattanooga ;  first 
vice-president,  L.  A.  Magraw,  South 
Carolina  Power  Company,  Charleston. 

S.  C. ;  second  vice-president.  J.  W.  Han¬ 
cock,  Appalachian  Electric  Power  Com¬ 
pany,  Roanoke,  Va. :  third  vice-presi¬ 
dent,  J.  M.  Barry,  Alabama  Power 
Company,  Birmingham,  Ala. 

Y  California  Public-Plant 

Raskob  Is  for  State  Organization 

^  1  1  r  I  Among  the  members  of  the  newly 

Uontrol  Or  Utilities  formed  Publicly  Owned  Gas  and  Elec- 

^ _  .  T  D  t  trie  Utilitv  Association  of  California  are 

Chairman  John  J,  Raskob  of  the  ...  t  \  i  r.  r  t.  . 

T. ,  ..  <T  ..  •!  r-  the  Los  Angeles  Bureau  of  Power  and 

Democratic  National  Committee,  in  the  t  •  i  *  ..i  tTV  i  t  •  i-.-  .  •  . 

course  of  a  letter  to  the  meml>ers  of  that  i  ’ 

,  .  the  Burbank  Public  Service  Department, 

bodv  in  which  he  makes  recommenda-  i  t  •  i ..  j  zzr  .  ta 

£  A.\  ^  ^  \  tnc  vjldiclslc  J-«i|rnt  d^ncl  Wstcr  Dcpcirt” 

tions  for  the  partv  s  platform  in  1932,  .  ,  ,  ,  j  . 

*1  :  1  •  •  a  11  I  ment  and  the  light  and  water  depart- 

gives  evidence  that  his  influence  will  l>e  ..  r  r  r»  j  r.- 

•  .  ,  f  £  I  1  *  1  nients  of  the  cities  of  Pasadena,  River- 

against  anv  advocacy  of  federal  control  j  ai  i  r>  i  t  i 

£  ir  \  i -•  u  side,  Alametla,  Palo  Alto,  Lompoc,  Red- 

of  public  utilities.  He  says:  ,•  ,  u  -n  u  -j  n 

ding  and  Roseville,  besides  smaller 

Complaint  is  made  that  by  means  of  over-  bodies  directing  public  utilities.  Such 
capitalized  holding  companies  small  utility  memliers  are  known  as  corporate  mem- 
units  are  merged  into  huge  organizations  hers.  Active  membership  is  composed 
and  then  excessively  high  rates  are  charged  of  executives,  board  members,  employees 
the  public  in  order  to  pay  dividends  on  qj.  other  individuals  activelv  emploved 

these  watered  securities  issued  by  the  super-  •  „  _ „  *•'  i  '  • 

organization.  Some  ask  for  federal  embs  «n  the  management,  operation  or  busi- 
on  these  giants,  which  is  another  of  the  ri^ss  of  publicly  distributing  electrical 
regrettable  tendeiKies  to  extend  the  powers  energy  or  gas  on  behalf  of  any  of  the 
of  the  central  government.  corporate  members.  Among  the  ob- 

My  idea  is  that  the  states  should  them-  jects  of  the  association,  as  set  forth 
selves  exercise  this  police  control;  that  constitution,  in  addition  to  “the 

the  states  should  say  to  the  local  light  and  ,  ..  r  r  i  ..  i  . 

power  plant:  “We  are  not  concerned  with  atlvancement  of  fundamental  and  prac- 
what  securities  your  controlling  corpora-  tical  knowledge,  is  to  provide  ways 
tions  may  issue.  You  are  permitted  to  and  means  of  promoting  favorable  legis- 
make  your  rates  proportionate  to  your  in-  lation  and  to  combat  unfavorable  legis- 
vestment  and  production  costs,  and  to  that  lation.”  Mutual  assistance  is  pledged. 
pr",cipl5  we  wil  hold  y<«.  It  ,s  .10  (art  of  jir^ctors  con- 

the  burden  of  the  people  of  this  state  to  •  .  .  r 

pay  dividends  on  securities  issued  by  any  stitute  the  governing  board  of  the  asso- 
supercompanies  even  if  you  have  sur-  ciation.  The  recently  elected  officers 
rendered  control  of  your  business  to  them,  are :  President,  B.  W.  Creim,  electrical 
e.xcept  in  so  far  as  fair  rates  to  our  people  engineer  Modesto  Irrigation  District ; 
provide  earnings  on  your  real  invptinent.”  first  vice-president.  Peter  Diederich. 

That,  It  seems  to  me.  would  be  adhering  to  i _ _ 

the  strict  Jeffersonian  principle  of  state  ^  Per mtendent  plant  and  production, 
rights  and  state  prerogatives  and  would  be  Glendale:  second  vice-president,  F.  R. 
a  definite  curb  on  possible  rapacity.  Chilton,  city  clerk,  Roseville ;  secretary- 


■hiternat.  S'nrs  Rrrl  Photo 


In  bizarre  outlines  against  the  dark  background  of  the  House  of  Unions 
in  the  Russian  capital  the  government  traces  in  electric  light  the 
progress  of  its  famous’ “five-year  plan." 


treasurer,  J.  H.  McCambridge,  general 
superintendent  Public  Service  Depart¬ 
ment.  Burbank. 
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Scattered  Happeninss  in 
the  Electrical  Sphere 

United  States 

Two  POWER  COMPANIES  and  seven  canal 
and  irrigation  companies  in  California 
have  been  named  as  defendants  in  a  suit 
filed  in  the  Superior  Court  at  Modesto, 
Calif.,  by  41  ranchers  of  western  Stanis¬ 
laus  County,  who  seek  a  total  of  $2,522,- 
814  for  alleged  damages  to  their  prop¬ 
erties  through  the  appropriation  of 
water  from  the  San  Joaquin  River. 
'I'he  power  companies  sued  are  the 
Southern  California  Edison  and  the  San 
Joaquin  Light  &  Power. 

Erection  of  a  steam  power  plant  on 
the  shores  of  Utah  Lake,  just  south  of 
Salt  Lake  City,  at  an  estimated  cost  of 
about  $5,000,000,  is  under  consideration 
by  the  Utah  Power  &  Light  Company, 
provided  that  the  Utah  Legislature  will 
allow  it  to  acquire  rights  to  state-owned 
lands  under  the  surface  of  the  lake  to 
enable  it  to  build  a  long  flume. 

A  request  that  the  Public  Utilities 
Commission  of  the  District  of  Columbia 
delay  any  action  to  force  lower  rates 
on  the  Potomac  Electric  Power  Com¬ 
pany  until  the  trend  of  business  for  this 
year  shows  its  effect  (unfavorable  in 
January  and  February)  upon  net  profits 
is  the  company’s  response  to  the  com¬ 
mission’s  proposal  of  amicable  court  ad¬ 
justment.  (Electrical  World,  March 
28.  page  570.) 

Plans  for  the  Madden  Dam  to  be 
built  by  the  federal  government  in  the 
Panama  Canal  Zone  include  a  hydro¬ 
electric  plant — the  substructure  of  which 
will  be  monolithic  with  the  concrete  of 
the  dam.  It  will  contain  three  units  of 
about  8,000  kw.  rating  each. 

A  RULING  HAS  BEEN  MADE  by  the  Fed¬ 
eral  Power  Commission  that  the  appli¬ 
cation  of  the  Arkansas-Missouri  Power 
Company  to  build  two  low  dams  on 
Spring  River  in  Arkansas  does  not  fall 
within  its  jurisdiction,  as  the  stream  is 
non-navigable  and  the  interests  of  in¬ 
terstate  commerce  are  not  affected. 

PuRCHAsfi  IS  REPORTED  of  the  Electric 
Utilities  of  the  White  Mountains,  with 
assets  of  about  $2,000,000,  by  the  Inter¬ 
national  Public  Utilities  Company,  sub¬ 
sidiary  of  the  International  Utilities 
Corporation  of  New  York.  The  pur¬ 
chased  properties  comprise  five  small 
New  Hampshire  companies  with  head¬ 
quarters  at  Meredith,  N.  H. 

From  May  5  to  15  inclusive  the  annual 
industrial  electric  heating  school  of  the 
N.E.L.A.,  assisted  by  the  N.E.M.A.,  will 
be  held  at  Detroit.  Speakers  will  in¬ 
clude  leading  authorities  from  the  pub¬ 
lic  utility  and  manufacturing  branches 
of  the  industry.  J.  L.  Faden,  Boston 
Edison  Company,  is  the  N.E.L.A.  com¬ 
mittee  chairman. 


Plans  for  a  hydro-electric  plant  on 
the  Saco  River  near  Biddeford,  Me.,  to 
cost  about  $300,000,  are  being  worked 
out  by  the  Cumberland  County  Power 
&  Light  Company,  Portland. 
Reproduction  of  the  properties  of 
the  Galveston  Electric  Company,  includ¬ 
ing  the  electric  light  and  power  plant 
and  street-railway  system,  could  be  ac¬ 
complished  by  the  city  of  Galveston  at 
a  cost  of  $4,870,513,  and  the  municipal 
holdings  could  be  operated  at  a  saving 
to  consumers  of  $160,000  annually  as 
compared  with  the  total  charges  paid 
by  them  under  private  ownership,  ac¬ 
cording  to  a  report  made  to  the  City 
Commission  by  Burns  &  McDonnell, 
engineers  of  Kansas  City. 

Si.xTY  out  of  200  separate  reports  to 
be  made  by  the  War  Department  to 
Congress  on  the  water  resources  of  the 
principal  rivers  of  the  United  States 
have  been  submitted;  more  than  30  ad¬ 
ditional  reports  are  in  various  stages 
of  completion,  and  it  is  hoped  to  finish 
these  and  prepare  the  remaining  ones 
by  the  end  of  this  year. 

▼ 

Comin3  Meetinss 

Northwest  Klectric  Licht  and  Power 
Association — Accounting  Section,  Salt 
Lake  City,  April  13  and  14  ;  general 
convention,  Boise,  Idaho,  June  17-20. 

B.  Snow,  1208  Spalding  Bldg.,  Port¬ 
land,  Ore. 

Missouri  .Association  of  Public  Vtilitlos 
— Excelsior  Springs,  Mo.,  April  IS¬ 
IS.  F.  D.  Beard.slee,  315  N.  12th 
St.,  St.  Louis. 

Southwestern  IHvision,  N.E.I...\. — Min¬ 
eral  Wells,  Tex.,  April  21-24.  S.  J. 
Ballinger,  San  Antonio  Public  Serv¬ 
ice  Co.,  San  Antonio,  Tex. 

Electrochemical  Society  —  Hotel  Tut- 
wiler,  Birmingham,  Ala.,  April  23- 
25.  C.  G.  Fink,  Columbia  Uni¬ 
versity,  New  York. 

American  Welding  Society — New  York, 
April  22-24.  M.  M.  Kelly,  29  West 
39th  St.,  New  York. 

American  Institute  of  Electrical  En¬ 
gineers — District  meeting,  Rochester, 
April  29-May  2.  F.  L.  llutchinson, 

33  W.  39th  St.,  New  York. 

East  Central  Division,  N.E.L.A.  — 
Deshler-Wallick  Hotel,  Columbus, 
Ohio.  May  11-13.  D.  L.  Gaskill, 
603  Broadway,  Greenville,  Ohio. 

National  Electrical  Manufacturers’  .As¬ 
sociation  —  Hot  Springs,  Va.,  Mav 
18-23.  A.  W.  Berre.sford,  420  Lex¬ 
ington  Ave.,  New  York. 

Middle  West  Division  and  Nebraska 
Division,  N.E.L..A. — Excelsior  Springs, 
Mo.,  May  20-22.  Thorne  Browne, 
1527  Sharp  Bldg.,  Lincoln,  Neb. 

National  Electrical  Credit  Association 
— Hotel  Pennsylvania,  New  York, 
May  21  and  22.  F.  P.  Vose,  lOOS 
Marquette  Bidg.,  Chicago. 

National  Electrical  Wholesalers’  Asso¬ 
ciation — Hot  Springs,  Va.,  May  27- 
30.  E.  Donald  Tolies,  165  Broad¬ 
way,  New  York. 

Wisconsin  Utilities  Association  —  Ac¬ 
counting  Section,  Racine,  Mav  28- 
29.  J.  N.  Cadby,  135  W.  Wells  St., 
Milwaukee. 

National  Electric  Light  Association — 
Atlantic  City,  June  8-12.  A.  J. 
Marshall,  420  Lexington  Ave.,  New 
York. 

Public  Utilities  .Advertising  .Association 
— New  York,  June  14-16.  Room 
1748,  4  Irving  Place,  New  York. 

Association  of  Iron  and  Steel  Electrical 
Engineers — -Cleveland,  June  15-19.  J. 

F.  Kelly,  Empire  Bldg.,  Pittsburgh. 


First  action  of  the  newly  appointed 
single  Public  Utilities  Commissioner  of 
Oregon  has  been  to  order  an  investiga¬ 
tion  of  the  rates  and  service  of  the 
Mountain  States  Power  Company  of 
Albany  and  the  California-Oregon 
Power  Company  of  Medford. 

New  electric  rates  just  in  force  will 
result  in  savings  exceeding  $100,()(X) 
annually  to  customers  in  Charleston, 
S.  C.,  and  suburban  sections.  All  light¬ 
ing  customers  of  the  South  Carolina 
Power  Company  will  have  the  choice  of 
paying  9  cents  a  kilowatt-hour  for  the 
first  KX)  kw.-hr.  (a  reduction  from  10 
cents)  oV  going  on  a  contract  rate  which 
would  bring  a  smaller  total  for  con¬ 
sumption  of  40  kw.-hr.  or  more. 

Execution  of  contract  between  the 
city  of  Portland  and  the  engineering 
firm  of  Carey  &  Harlan  for  an  investi¬ 
gation  as  to  the  feasibility  of  municipal 
power  development  for  the  city  was 
completed  recently.  The  Council  had 
appropriated  $25,000  for  this  investiga¬ 
tion.  The  contract  sets  forth  seven 
specific  provisions  to  be  fulfilled  by  the 
report  of  the  engineering  firm,  including 
a  study  of  possible  power  production  at 
Umatilla  Rapids  and  other  sites  on  the 
Columbia  River  and  at  various  sites  on 
the  Deschutes. 

A  CAMPAIGN  for  lower  elwtric,  gas  and 
telephone  rates  and  street-car  fares  in 
Milwaukee  has  been  begun  by  Mayor 
Daniel  Hoan,  Socialist.  In  a  letter  sent 
to  the  Common  Council  the  Mayor  sug¬ 
gests  that  the  Council  direct  the  city 
attorney  to  start  immediate  proceedings 
before  the  Railroad  Commission. 
Applications  of  arc  welding  to  boil¬ 
ers  and  machinery  foundations  for  the 
navy  and  to  structural  steel  work,  its  use 
with  copper  alloys  and  alloy  steels, 
resistance  welding  problems  and  other 
topics  of  interest  to  electric  welders  will 
l>e  the  subjects  of  papers  at  the  annual 
meeting  of  the  American  Welding  So¬ 
ciety  in  New  York  on  April  22-24. 

A  RESOLUTION  AUTHORIZING  the  Board 
of  Public  Affairs  of  Little  Rock  to  ex¬ 
ecute  a  five-year  contract  with  the 
Arkansas  Power  &  Light  Company  for 
purchase  of  all  electrical  energy  used  by 
the  city  at  a  rate  of  1.25  cents  a  kilowatt- 
hour  has  been  adopted  by  the  City  Coun¬ 
cil,  though  its  legality  is  called  into 
question. 

Canada 

Recent  figures  show  that  investments 
by  the  government  and  the  four  most 
active  companies  engaged  in  production 
and  distribution  of  electricity  in  the 
Province  of  Saskatchewan  aggregate 
approximately  $19,225,750,  of  w’hich 
$3,866,347  is  credited  to  Canadian  Utili¬ 
ties,  round  figures  of  $3,0(X),000  to  the 
Dominion  Electric  Company,  $2,000,- 
0(K)  to  the  Montreal  Engineering  Com¬ 
pany  and  $2,875,000  to  the  National 
Light  &  Power  Company. 
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Here  in  a  sun-tortured,  rocky  waste  of  the  Southwest 
one  of  the  largest  engineering  projects  in  the  United 
States  is  now  under  way  at  a  contract  price  for  power 
plant  and  appurtenances  of  about  $49,000,000.  The 
plan  is  to  bring  power  and  water  to  peopled  lands 
and  regulate  for  flood  control  of  the  Colorado. 

Magnificent  feat  or  unprecedented  folly — who 
knows?  Estimates  of  ultimate  costs  rise  by  millions 
at  frequent  intervals.  Congress  has  voted  $165,000,- 
000  for  the  complete  power-irrigation  development. 


NX/hcre  Hoover  Dam 
will  rise  730  ft. 


EDITORIALS 

L.W.W.MORROW 

Editor 


Opportunities  For  power  sales 

SOME  utilities  are  adopting  broader  policies 
for  power  sales  as  a  result  of  present  condi¬ 
tions.  The  easily  sold  power  loads  are  served, 
but  there  remain  many  process-steam  industries 
and  large  industrial  firms  that  have  private  plants. 
Small  isolated  power  sources  have  become  cheaper 
to  buy  and  to  operate,  and  local  competition  is 
keener.  The  business  depression  has  caused  many 
private  industrial  establishments  to  operate  their 
power  stations  at  very  low  economic  efficiency. 

All  these  things  are  being  capitalized  upon  by 
some  utility  managements  that  take  a  broad  posi¬ 
tion  in  regard  to  power  sales  and  power  genera¬ 
tion.  The  first  principle  they  apply  is  that  utili¬ 
ties  can  make  and  supply  power  to  better  advan¬ 
tage  than  any  industrial  or  local  enierprise  and 
that  this  is  the  reason  they  are  in  the  power  busi¬ 
ness.  The  second  principle  is  that  the  answ’er  to 
any  local  power  problem  dictated  by  economic  and 
service  considerations  is  the  one  to  be  used  to 
obtain  the  business.  This  answer  may  be  pur¬ 
chased  powder  from  the  utility  system,  the  use  of 
an  isolated  generating  station  or  the  use  of  a  local 
station  interconnected  to  the  utility  system  —  it 
depends  upon  specific  local  conditions. 

But  if  local  generation  is  the  economic  answ’er 
to  an  individual  power  problem,  it  should  be  the 
])olicy  of  the  utility  to  take  advantage  of  the  situa¬ 
tion,  apply  the  economic  answer  and  do  the  power 
business.  This  may  involve  the  ownership  or 
lease  and  operation  of  an  existing  isolated  station 
in  a  process-steam  industry  or  in  a  large  indus¬ 
trial  plant.  It  may  involve  the  ownership  and 
operation  of  small  isolated  generating  plants  in 
small  towns.  It  may  involve  taking  over  and 
modernizing  a  local  industrial  station  by  the  use 
of  high-pressure  boilers  or  mercury  turbines.  It 
may  involve  the  interconnection  of  local  owned 


or  leased  plants  with  the  large  stations  of  the 
utility  system.  There  is  no  general  answer  to 
local  pow'er  sales  opportunities,  but  the  trend  in 
equipment  and  economics  points  toward  a  very 
broad  and  flexible  policy. 

It  is  not  the  universal  answer  to  say  that  power 
should  be  purchased  from  the  system  that  exists. 
There  should  be  no  inhibitions  against  the  adop¬ 
tion  of  a  program  that  involves  ownership,  lease 
and  operation  of  small-capacity  isolated  power 
stations  in  conjunction  with  the  large-system  sta¬ 
tions  if  this  is  economical.  A  very  large  increase 
in  power  business  is  available  through  the  use  of 
broader  policies  and  more  expert  salesmanship, 
and  it  is  encouraging  to  note  that  some  utilities 
are  measuring  up  to  the  power-sales  opportunities. 

More  hydro  handicaps 

Decision  of  the  Federal  Power  Commission 
in  the  New  River  case  shows  that  it  is  not 
in  favor  of  the  minor-part  license  interpretation 
of  the  federal  water-power  act.  This  decision 
W'as  based  upon  the  broad  provision  that  the  pro¬ 
posed  development  would  affect  interstate  com¬ 
merce  and  not  upon  the  contention  that  New 
River  is  a  navigable  stream. 

Economic  advantages  in  favor  of  hydro  devel¬ 
opments  as  compared  with  fuel-burning  stations 
are  steadily  decreasing,  and  added  governmental 
and  state  restrictions  upon  water-power  grants 
are  likely  to  be  decisive  in  restricting  further  in¬ 
vestments.  This  is  true  especially  in  the  New 
River  regions,  where  ample  coal  may  be  had  at  a 
reasonable  cost  and  where  stream-flow  variation 
is  excessive.  Thus  the  policy  of  the  Federal 
Power  Commission  may  well  please  the  senatorial 
radicals  and  at  the  same  time  restrict  the  actual 
use  of  water-power  resources. 
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Can  dealers  do  the 
load-building  job? 

Trade  relations  form  one  of  the  major 
matters  before  the  industry  today.  The 
problem  has  many  ramifications.  Several  meri¬ 
torious  plans  are  being  tried,  but  one  in  particular 
is  attracting  nation-wide  attention  at  this  time. 
It  is  the  so-called  Long  Beach  experiment  in 
California.  Here  the  power  company  withdrew 
from  major  appliance  selling  last  fall  to  giv^e 
dealers  a  free  hand  for  fifteen  months. 

I'hus  far  the  dealers  have  not  been  exception¬ 
ally  successful.  They  were  handicapped  at  the 
start  by  poor  business  conditions  and  a  lack  of 
widespread  public  acceptance  of  electric  cooking, 
but  they  are  optimistic  and  feel  confident  they 
alone  can  do  the  central-station  load-building  job. 
This  remains  to  be  seen. 

Three  things  already  stand  out  as  a  result  of 
the  experiment:  First,  the  dealers  feel  that  the 
discount  on  electric  ranges  must  be  increased  and 
the  range  placed  on  a  sound  merchandising  basis 
if  it  is  to  be  successfully  promoted  and  sold 
through  retail  channels:  second,  they  believe  that 
manufacturers  must  give  dealers  the  same  degree 
of  co-operation  in  sales  promotion  as  they  gave 
the  power  company;  third,  some  workable  plan 
of  sales  supervision  must  be  set  up  to  co-ordinate 
the  efforts  of  dealers.  Steps  have  already  been 
taken  to  overcome  these  obstacles.  There  is  be¬ 
lieved  to  be  a  movement  under  way  to  correct  the 
discount  situation;  one  large  manufacturer  has 
stepped  into  the  breach  with  sales  co-operation, 
and  a  supervisor  working  under  the  direction  of 
the  Electragists  has  been  employed  to  direct  pro¬ 
motional  activities. 

If  conclusions  were  to  be  drawn  at  this  time, 
they  would  be  these:  Dealers  are  confident  they 
alone  can  accomplish  the  task;  the  Electragists, 
the  jobbers  and  distributors,  the  manufacturers 
and  the  power  company  feel  that  the  power  com¬ 
pany  will  have  to  lend  its  material  assistance  if 
a  satisfactory  load  is  to  be  built;  manufacturers 
and  distributors  of  water  heaters  and  heavy-duty 
air  heaters  feel  that  they  are  out  of  the  picture 
unless  the  power  company  will  actively  promote 
and  sell  these  devices. 

At  least,  it  may  be  said  that  all  those  concerned 


have  entered  into  the  Long  Beach  experiment  in 
the  fullest  spirit  of  co-operation,  and  it  is  to  be 
hoped  that  the  ultimate  outcome  will  aid  in  point¬ 
ing  the  way  to  a  solution  of  this  important  in¬ 
dustry  question. 

Aiding  graduate  study 
a  timely  duty  of  industry 

The  outlook  for  employment  of  engineering 
graduates  this  year  is  not  at  the  moment 
rosy.  There  is  in  this  situation,  however,  a  re¬ 
deeming  feature  that  incidentally  has  its  bearing 
on  the  future  stabilizing  of  business  generally  and 
which  also  possesses  potentiality  for  correcting  an 
adverse  trend  in  educational  circles  during  the  last 
decade. 

In  the  lively  business  period  which  rose  to  a 
climax  in  1929  engineering  educators  were  de¬ 
ploring  the  depletion  of  the  teaching  ranks  be¬ 
cause  more  attractive  and  lucrative  opportunities 
were  offered  by  industry  than  could  be  met  com¬ 
petitively  by  educational  institutions.  •  The  pic¬ 
ture  for  the  moment  has  been  reversed,  and  now 
is  a  propitious  time  for  technical  schools  to  lay 
the  foundations  for  a  re-energized  teaching  per¬ 
sonnel.  Those  superior  students  with  the  attri¬ 
butes  requisite  for  effective  and  personable 
pedagogy  can  be  more  advantageously  selected 
and  enticed  into  the  profession  than  at  any  time 
since  before  the  war.  An  enlarged  degree  of  aid 
to  the  prosecution  of  graduate  study  should  be 
offered  by  the  schools  wherever  funds,  facilities 
and  teaching  staffs  permit.  Out  of  this  group  of 
advanced  students  will  come  some  of  the  teachers 
of  the  next  decade. 

The  electrical  industry  has  here  a  commen¬ 
surate  opportunity  to  alleviate  the  educational 
situation  in  two  ways.  One  is  by  aiding  the  en¬ 
gagement  of  students  with  limited  opportunity 
for  employment  by  encouraging  them  to  continue 
their  education  in  advanced  engineering  or  in 
fields  correlated  with  engineering.  The  other  is 
by  making  available  both  superior  teaching 
staffs  and  superior  technical  man-power  when 
business  decides  to  resume  its  stride  and  again 
demands  plenty  of  the  best  of  technical  talent  in 
its  recruits.  Such  encouragement  need  not  tax  the 
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shrunken  coffers  of  industrial  concerns.  Lnsolv^ed 
problems  of  research  can  be  passed  to  the  schools 
for  prosecution.  Idle  facilities  and  equipment 
can  be  loaned  or  made  available  to  them  for  ex¬ 
perimental  or  survey  purposes.  Departmental 
executives  and  experts  not  now  crowded  to  the 
limit  can  safely  be  authorized  to  correlate  these 
researches  with  the  future  activities  of  the  indus¬ 
tries. 

The  cry  for  more  high-grade  technical  men  and 
for  more  high-grade  technical  teachers  can  be 
answered  in  a  single  move,  thus  assuring  indus¬ 
try  of  its  technological  security  and  stability  after 
the  public  temper  has  decided  that  this  perplex¬ 
ing  depression  has  run  quite  long  enough. 

New  light  relay  has 
control  possi  biiit  ies 

Direct  conversion  of  solar  energy  to  elec¬ 
trical  energy  may  be  found  to  h a v^e 'advanced 
several  stages  nearer  realization  if  and  when  a 
new  light-sensitive  cell  just  announced  proves  its 
practicability.  Dr.  Bruno  Lange  of  the  Kaiser 
Wilhelm  Institute  announces  a  cell  resembling  in 
structure  the  familiar  copper-oxide  cell  used  for 
rectification  but  relying  on  the  surpassing  prop¬ 
erties  of  silver  selenide.  The  latter  coating  is  a 
cathodically  sputtered  deposit  only  a  few  mole¬ 
cules  deep  on  a  layer  of  other  metal.  A  square 
yard  of  the  surface  exposed  to  full  sunlight  is 
said  to  produce  several  watts.  The  estimate  of 
present  cost  per  kilowatt  of  capacity  is  $25,000. 
It  would  take  a  square  mile  to  house  the  cells 
needed  to  equal  the  capacity  of  a  300,000-kilowatt 
station.  Evidently  there  is  some  distance  to  go 
before  such  a  scheme  of  power  generation  will 
constitute  an  economic  threat  to  prevailing  com¬ 
bustion  and  hydro  methods.  Its  possibility  does, 
however,  give  solace  to  those  who  worry  about 
the  exhaustion  of  fuel  resources. 

The  real  immediate  field  of  usefulness  for  the 
new  development  lies  In  the  realm  of  sound-pic¬ 
ture,  television  and  Industrial-control  applications 
of  light-sensitive  relays  now  founded  on  the  prop¬ 
erties  of  potassium,  caesium  and  selenium.  There 
are  a  host  of  Industrial  uses  for  a  sun  relay  that 
will  elevate  the  obtainable  current  magnitudes 


out  of  the  region  of  minute  currents  and  shift  the 
decimal  point  tw'o  or  three  places  to  the  right. 
The  associated  devices  will  simultaneously  aban¬ 
don  the  delicacy  which  now'  deters  their  use  in 
some  applications,  and  the  control  devices  w'ill 
acquire  that  ruggedness  which  will  enhance  their 
appeal  in  places  where  the  mind  is  accustomed  to 
think  in  gross  magnitudes. 


Taxation  pressure  increasing 

IN  SEVERAL  states  the  burden  of  taxes  has 
become  oppressive.  State  and  municipal  prop¬ 
erty  values  exempt  from  taxation  are  becoming 
increasingly  large  in  proportion  to  total  taxable 
property.  The  cost  of  national,  state  and  local 
government  and  of  schools,  good  roads  and  other 
improvements  has  gone  up  steadily.  In  some 
states  total  taxation  is  now  from  7  to  10  per  cent, 
and  this  pressure  is  causing  people  to  squirm — 
especially  in  a  year  of  business  depression. 

The  farmers  try  to  shift  the  burden  to  business, 
gasoline  taxes  are  at  a  peak,  state  income  taxes 
are  mounting,  special  excise  and  sales  taxes  are 
proposed,  and  attempts  are  made  to  increase 
utility  taxation,  which  already  is  at  a  high  value. 
Idaho  is  the  latest  state  to  assess  energy  gen¬ 
erated,  that  commonw'ealth  having  imposed  a  tax 
of  0.5  mill  per  kllow'att-hour.  Much  of  the  energy 
generated  in  Idaho  Is  water  power  and  a  large 
proportion  is  exported  to  Utah,  so  that  in  both 
these  states  industrial  development  and  increased 
home  convenience  wdll  now  be  handicapped. 

Taxation  of  electrical  energy  is  not  in  the  public 
interest.  Electricity  Is  not  a  luxury,  but,  on  the 
contrary,  establishes  the  standards  of  Industrial 
progress  and  household  living  conditions.  Those 
states  that  turn  to  kilowatt-hour  electrical  taxa¬ 
tion  w'ill  find  that  subsidy  rather  than  taxation 
w  ould  be  a  better  path  to  progress.  Subsidy  Is  the 
basic  plea  of  agitators  for  municipal  and  state 
ownership. 

Private  enterprise  desires  no  subsidy,  but  It 
stands  squarely,  for  unhandicapped  development 
of  its  territories  under  the  stimulus  of  ample  elec¬ 
tricity  at  reasonable  cost.  This  has  been  the  key 
idea  of  utility  public  service.  Taxation  of  electrical 
energy  is  merely  expediency,  not  statesmanship. 
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Basins  Rates  on 
Cost  Allocations" 

By  ADOLPH  KANNEBERG 

Chairman  Railroad  Commission  of  Il’isconsin 

Frequent  loss  in  serving  the  small 
domestic  customer  confirmed. 

Rapid  tapering  of  block  rates  justified 
by  analysis. 
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WHILl^  there  has  been  considerable  study  on  the 
subject  of  the  equitable  division  of  the  total 
burden  of  costs  between  the  various  customers 
of  a  utility  and  while  various  theories  of  the  proper 
allocation  of  costs  between  consumers  have  been  ad¬ 
vanced,  there  seems  to  have  been  little  consistent  applica¬ 
tion  thereof  in  the  practical  computation  of  rate  sched¬ 
ules.  Rule  of  thumb  or  gradual  modification  of  old 
existing  rates  has  frequently  been  used  and  such  a 
process  has  frequently  thrown  out  of  joint  any  relations 
which  might  once  have  existed  between  the  different 
classes  of  rates  in  a  given  schedule. 

Promotional  rates  have  also  helped  to  increase  the  dis¬ 
order,  and  present  rate  schedules  show  such  a  complica¬ 
tion,  both  in  the  forms  of  rates  for  the  same  class  of 
service  and  in  the  spread  between  the  rates  for  different 
classes  of  service,  that  an  increasing  amount  of  attention 
and  condemnation  is  being  focused  upon  this  phase  of 
rate  making.  Some  of  the  most  drastic  critics  of  present 
rate  schedules  go  so  far  as  to  advocate  a  single  straight 
charge  per  kilowatt-hour  over  large  geographic  areas 
without  regard  to  type  of  use.  Some  resent  most  the 
geographic  differences,  while  others  accept  those  but  re¬ 
fuse  to  admit  the  necessity  for  a  difference  between 
classes.  Some  cry  for  simplification  of  schedules ;  others 
advocate  further  refinement  and  consequent  complica¬ 
tion. 


*  Adaptation  of  report  of  National  Association  of  Railroad  and 
Utilities  Commissioners'  committee  on  generation  and  distribution 
of  electric  power,  of  zvhich  Commissioner  Kanneberg  is  chairman. 


The  ideal  rate  is  one  which  assesses  to  each  customer 
the  true  cost  of  serving  him,  and  the  public  must  be 
heard  when  it  asks  for  some  demonstration  that  the  wide 
spread  in  the  cost  to  different  consumers  of  the  same 
commodity  has  a  reasonable  basis.  It  is  difficult  for  the 
layman  to  believe  that  one  customer  can  be  profitably 
supplied  with  a  commodity  at  1  cent  per  unit,  while  it 
costs  10  or  even  15  cents  per  unit  to  supply  the  same 
commodity  to  another  customer.  While  such  a  demand 
of  the  jHiblic  is  essentially  reasonable,  to  comply  with  it 
is  not  simple.  Arbitrary  cost  allocations  have  played  so 
important  a  part  in  most  studies  of  the  problem  and 
qualified  experts  have  differed  so  strongly  on  the  projier 
allocation  of  large  items  of  cost  that  the  most  elaborate 
studies,  fortified  with  charts  and  tables,  have  in  the  end 
simmered  down  very  largely  to  matters  of  opinion. 

It  is  improbable  that  sufficient  data  will  ever  be  avail¬ 
able  to  eliminate  arbitrary  opinion  entirely  from  any 
study  of  electric  costs.  However,  it  does  appear  that  an 
approach  is  possible  which  will  reduce  the  influence  of 
opinion  and  increase  the  influence  of  ascertainable  data, 
so  that  the  range  of  debatable  difference  will  be  substan¬ 
tially  reduced.  It  has  been  the  purpose  of  this  study  to 
avoid  direct  apportionment  of  costs  to  different  classes 
of  consumers  and  to  determine  the  costs  of  service  so  far 
as  possible  in  terms  of  the  fundamental  variables  affect¬ 
ing  costs.  Then  the  cost  of  serving  a  given  class  of  cus¬ 
tomers  can  be  obtained  by  assigning  to  the  various 
variables  values  which  are  characteristic  of  the  class  in 
question. 

In  approaching  the  matter  of  cost  allocation,  it  i^' 
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desirable  to  have  two  things  in  mind :  ( 1 )  Segregate  all 
the  influences  that  affect  the  allocation,  and  (2)  arrange 
tlieni  in  logical  order.  In  this  study  the  initial  factor 
recognized  is  the  effect  of  variable  load  at  the  generating 
station  both  as  to  fuel  consumption  and  fixed  charges ; 
next  the  substations,  next  the  distribution  system,  taking 
account  of  the  varying  customer  densities  encountered, 
and  finally  the  over-all  assembly  of  cost  factors  as  estab¬ 
lished  by  load  factor  and  customer  density.  Enumerated 
in  greater  detail,  the  steps  may  be  as  follows : 

1.  Effect  of  annual  load  factor  or  fuel  consumption. 

2.  Apportionment  of  Reneration  costs  other  than  fuel. 

3.  Effect  of  annual  load  factor  or  total  generation  costs  per 
kilowatt-hour. 

4.  Analyses  of  trend  of  investment  costs  for  various  parts  of 
tlie  electric  system. 

.S.  Effect  of  load  factor  or  transmission 


The  purpose  of  this  analysis  has  been  to  determine  the 
average  costs  for  the  entire  light  and  |X)wer  industry. 
The  basic  data  for  the  analysis  have  therefore  not  been 
confined  to  any  one  system,  but  taken  from  as  many 
sources  as  were  available.  W  here  general  data  were  not 
available  and  it  was  felt  that  the  figures  of  the  system 
were  sufficiently  typical,  the  experience  of  the  Mil¬ 
waukee  Electric  Railway  &  Light  Company  has  been 
used. 

The  analysis  of  generating  costs  has  been  based  en¬ 
tirely  upon  steam  generation.  A  similar  study  of  hydro¬ 
electric  costs  would  be  interesting  and  valuable,  but  it 
was  felt  that  too  many  variables  dependent  upon  local 
conditions  are  involved  to  make  possible  a  similar  gen- 


and  substation  costs. 

6.  Distribution  investment  in  dollars  per 
customer  for  various  customer  densities. 

7.  Fixed  charges  on  distribution  system 
in  cents  per  kilowatt-hour  for  various  con¬ 
sumptions. 

8.  Operating  expenses  in  cents  per  kilo¬ 
watt-hour  for  various  annual  consumptions. 

9.  Over-all  cost  per  kilowatt-hour  for 
various  customer  densities  and  consump¬ 
tions. 

10.  Effect  of  load  factor  on  fixed  charges 
oil  miscellaneous  investments. 

11.  Effect  of  load  factor  on  system 
energy  losses. 

12.  Combined  effect  on  cost  per  kilowatt- 
hour  for  various  customer  densities  and 
consumption  and  load  factors. 

13.  Ultimate  result  on  cost  of  delivery 
of  a  kilowatt-hour  at 

various  consumption 

rates  and  customer  10  ,  , , _ _ _ 

densities.  2  \\  I  T 


(a)  Customer  density  determines  distribution 
investment  per  customer 
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Table  I — Division  of  Generation  Expense 

Expcnoe  in  Per  Cent 
Conatant  Variable 


Fuel .  15  85 

Operatinjt  labor .  98  2 

Maintenance  .  59  <1 

Suppliee  and  iniacellaneoua  expenaea .  87  13 

Total  pr<jduction  expenae .  33  67 


eral  analysis  in  the  time  available  in  which  to  make  this 
study. 

While  the  operating;  expenses  of  a  steam-generating 
plant  vary  largely  with  the  output,  there  is  a  considerable 
portion  which  is  constant,  regardless  of  the  load,  and 
determined  entirely  by  the  size  of  the  plant.  It  is  there¬ 
fore  necessary  to  divide  the  operating  expenses  into  their 
variable  and  constant  components. 

By  far  the  largest  item,  about  75  per  cent  of  the  total 
o]X‘rating  cost,  consists  of  fuel  expenses.  It  would  seem 
that  an  a])portionment  of  fuel  costs  as  15.3  per  cent  con¬ 
stant  and  84.7  pt*r  cent  proportional  to  the  output  will 
be  satisfactory  for  our  purposes. 

The  remaining  items  of  generation  expense  have  been 
arbitrarily  divided  between  their  constant  and  variable 
com|X)nents. 

Effect  of  load  factor  on  fuel  consumption 

The  load  factor  is  the  only  variable  with  which  we  are 
concerned  in  this  study  which  affects  appreciably  the 
average  number  of  B.t.u.  required  per  kilowatt-hour  of 
output.  Each  generating  station  usually  operates  at  a 
fairly  constant  and  characteristic  load  factor,  which 
makes  it  difficult  to  obtain  an  empirical  determination  of 
the  effect  of  load  factor  on  station  economy. 

.An  average  curve  was  derived  to  represent  the  condi¬ 
tions  prevailing  in  the  industry  as  the  basis  of  subse¬ 
quent  computations  of  the  effect  of  the  load  factor  on 
fuel  unit  costs.  There  is  no  doubt  that  this  question 
needs  further  study. 


Various  operating  costs  based  on  the  ojxirating  results 
of  only  one  system  will  not  be  far  from  the  average 
conditions  found  in  the  entire  industry.  At  any  rate, 
whatever  deviation  from  average  condition  there  may  be, 
the  over-all  results  of  the  study  will  not  be  affected  to 
any  appreciable  degree,  since  the  operating  costs  in¬ 
volved  constitute  only  a  small  portion  of  the  total  cost  of 
electric  service. 

Variation  of  fixed  charges  with  load  factor 

The  load  factor  plays  an  important  part  in  determining 
the  fixed  charges  per  kilowatt-hour  of  output,  and  these 
are  a  large  part  of  the  total  cost  of  electric  generation. 
The  fixed  charges  bear  a  direct  relation  to  capacity  and 
the  load  factor  determines  the  output  by  which  they 
must  be  divided. 

W.  M.  Carpenter  in  the  Annalist  of  April  18,  1930, 
shows  the  trend  of  investment  per  kilowatt  of  generating 
capacity  in  each  component  of  the  system  for  the  entire 
electric  light  and  power  industry  in  the  United  States. 
His  table  shows  an  average  investment  in  |x>wer  ])lants 
as  of  December  31,  1929,  of  $142.26,  hut  this  covers  both 
steam  and  hydro-electric  plants.  The  investment  in 
steam  plants  ranges  from  $80  to  $130  per  kilowatt,  with 
an  average  of  approximately  $100.  Assuming  a  reserve 
capacity  of  25  per  cent,  which  appears  from  analysis  of 
a  considerable  number  of  systems  to  he  reasonably  repre¬ 
sentative,  we  have  a  power  plant  investment  of  $125, 
which  figure  has  been  used  in  computing  the  fixed 
charges. 

The  charges  upon  this  investment  have  been  computed 
at  12.5  per  cent.  This  figure  is  based  upon  8  per  cent 
for  return,  2.5  per  cent  for  depreciation,  which  is  used 
for  all  components  of  the  system  and  should  generally 
prove  adequate,  and  2  per  cent  for  taxes,  which  is  the 
present  average  rate  for  the  privately  owned  systems  of 
the  United  States  in  terms  of  the  investment  in  property 
and  plant. 

Operating  expenses  have  been  assumed  to  vary  with 
the  demand. 


Table  II — Variation  of  Distribution,  Utilization,  Commercial,  and  General  and  Undistributed 
Expenses  with  Average  Annual  Kilowatt-Hour  Consumption  Per  Customer 


■ — Groups  of  Systems  Used  in  .Analysis*- 


Weighted  Averages: 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

Number  of  systems  or  operatine  divisions . 

19 

42 

51 

27 

39 

22 

6 

13 

9 

Number  of  customers  per  system . 

465 

1,494 

2,054 

4,577 

74,140 

55,882 

248,426 

37,717 

11,538 

.\nnual  sales  per  system,  kilowatt-hours . 

206.807 

1,230,195 

2,230,403 

6,217,970 

162,984,769 

186,104,514 

1,000,865,253 

203,742,724 

89,716,973 

Annual  consumption,  kilowatt-hours  per  customer 

445 

824 

1,086 

1,358 

2,267 

3,330 

4,189 

5,402 

7,775 

Operating  Kxpenses,  Cents  per  kiiowatt-hour 
Hoid: 

Distribution . 

1.30 

0.73 

0.39 

0.26 

0.  17 

0.13 

0.  10 

0.08 

0.07 

Utilization . 

0  50 

0.25 

0.15 

0.08 

0.07 

0.03 

0.05 

0  02 

0.01 

Commercial . 

0.85 

0.38 

0  20 

0.  12 

0.15 

0.09 

0.09 

0.07 

0.09 

General  and  undistributed . 

1.61 

0.57 

0.30 

0.25 

0.  15 

0.  13 

0.  15 

0.06 

0.08 

— 

— 

— 

—  _ 

— 

- - - - 

— 

— 

— 

Total  .  . 

4.26 

1.93 

1.04 

0.71 

0.54 

0.38 

0.30 

0.23 

0.25 

Annual  Operating  Expenses  per  Customer: 

Distribution.  .  . 

$5  77 

$6.07 

$4.23 

$3.47 

$3.92 

$4.35 

$4.25 

$4.34 

$5. 18 

Utilization . 

2.23 

2.07 

1.60 

1.  II 

1.67 

1.17 

2.27 

0.99 

0.91 

Commercial . 

3.77 

3.  15 

2.  13 

1.63 

3.38 

2.89 

3.85 

3.69 

7.04 

General  and  undistributed . 

7.  18 

4  73 

3.26 

3.38 

3.31 

4.24 

6.38 

3.36 

5.96 

Total . 

$18.95 

$16.02 

$11.22 

$9.59 

$12.28 

$12.65 

$16.75 

$12.38 

$19.09 

*BaKis  Used  for  Grouping  the  Systems: 

Range  of  average  annual  kilowatt-hour  consump¬ 
tion  per  customer  in  systems  included  in  group 

386-578 

609-888 

908-1,191 

1,225-1,530 

1,673-2,548 

2,817-3,924 

4,096-4,274 

5,070-5,902 

6.942-7,961 

•t)74 
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An  analysis  of  the  exj^erience  of  sixteen  representa¬ 
tive  systems  in  various  sections  of  the  United  States 
shows  variations  of  annual  expenses  for  transmission. 
c(tnversion  and  storage  from  $0.63  to  $4.86  kilowatt  of 
svstem  peak,  with  an  average  of  $1.98.  For  the  purposes 
of  this  study  an  annual  cost  of  $2  per  kilowatt  of  maxi¬ 
mum  demand  has  been  used. 

Mr.  Carjx'nter  shows  that  for  the  entire  United  States 
the  average  investment  per  kilowatt  of  generating 
capacity  as  of  December  31,  1929,  was  $52.25  in  trans¬ 
mission  lines  and  $44.92  in  substations.  Allowing  25  per 
cent  for  reserve  facilities  gives  a  total  of  approximately 
$120. 

The  distribution  component  of  the  cost  of  electric 
service  consists  of  the  fixed  charges  on  the  investment  in 
tlie  distribution  system  and  of  the  operating  expenses  in 
the  accounts  headed  “Distribution,”  “Utilization,” 
“Commercial”  and  “General  and  Undistributed.” 

The  investment  in  the  distribution  system  is,  with  the 
e.xception  of  services  and  meters,  which  vary  directly 
with  the  number  of  customers,  determined  to  a  very 
large  extent  by  the  density  of  customers  per  mile  of  dis¬ 
tribution  line. 

Joint  effect  of  consumption  and  density 

On  the  basis  of  the  investment  per  customer  at  various 
densities,  as  obtained  from  Chart  a.  Chart  c  (page  673) 
was  worked  out  to  sliow  the  effect  of  density  and  con¬ 
sumption  per  customer  upon  the  fixed  charges.  The  fixed 
charges  were  computed  at  12.5  jxr  cent,  the  various 
values  for  consumption  assumed  and  the  total  fixed 
charges  divided  by  the  total  kilowatt-hour  consumption. 

The  distribution,  utilization,  commercial  and  general 
and  undistributed  expenses  of  109  systems,  both  private 
and  municijial,  were  analyzed  and  a  summary  of  this 
analysis,  by  groups  of  systems  according  to  the  average 
consumption  per  customer,  is  shown  in  Table  II. 
Chart  c  shows  the  effect  of  density  and  average  customer 
consumption  upon  the  total  distribution  costs. 

In  1929  the  average  energy  losses  of  137  large  systems 
generating  W  per  cent  of  the  total  energy  generated  in 
the  United  States  were  13.9  per  cent.*  Some  correction 
of  generating  costs  should  therefore  be  made  to  allow’  for 
.such  losses.  Other  costs,  being  on  the  basis  of  kilow’att- 
hours  .sold,  should  not  be  so  corrected.  The  average 
energy  losses  of  the  Milwaukee  Electric  Railway  &  Eight 
Com])any’s  system  for  the  si.x-year  ])eriod  1924-1929, 
inclusive,  were  13.4  per  cent,  indicating  that  the  experi¬ 
ence  of  this  company  is  fairly  typical. 

The  losses  in  a  given  system  depend  on  the  shape  of 
the  system  load  curve  and.  conseciuently,  upon  the  load 
factor.  To  state  it  in  another  way,  the  losses  depend  on 
the  equivalent  hours  of  the  load  curve.  “Equivalent 
hours”  may  be  defined  as  the  average  number  of  hours 
l)er  day  which  it  would  be  necessary  for  tlie  peak  load 
of  the  year  to  continue  in  order  to  give  the  same  total 
energy  loss  as  that  actually  given  by  the  variable  load 
throughout  the  year.  Since  the  losses  vary  as  the  scpiare 
of  the  load,  the  equivalent  hours  of  a  daily  load  curve 
can  be  obtained  by  adding  the  squares  of  the  hourly 
loads  throughout  the  day  and  dividing  this  sum  by  the 
scpiare  of  the  peak  load  for  the  day. 

In  order  to  draw  any  conclusions  from  these  costs 
it  is  necessary  to  assign  values  to  the  variables  which  are 

*Electrical  World,  May  3,  1930,  page  894. 
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considered  typical  of  each  class.  There  is,  unfortunately, 
a  great  lack  of  adequate  data  upon  which  to  base  such  an 
assignment. 

Small  domestic  customer  often  served  at  loss 

The  domestic  customer  with  an  annual  consumption  of 
between  500  and  100  kw.-hr.  is  apparently  (see  Chart  d) 
paying  slightly  less  than  the  cost  of  serving  him,  while 
those  with  consumptions  of  1.200  per  year  or  over  are 
paying  somewhat  more  than  their  share  of  the  costs,  i>ar- 
ticularly  when  it  is  considered  that  such  large  domestic 
users  will  have  a  better  load  factor  than  the  average  for 
the  group.  It  is  unfortunate  that  the  data  on  commercial 
lighting  customers  and  on  industrial  customers  are  neces¬ 
sarily  groujxd  together,  inasmuch  as  it  is  probable  that 
the  characteristics  of  these  two  groups  are  quite  dis¬ 
similar.  It  would  ap|)ear  that  the  former  doubtless  have 
a  greater  density  and  lower  load- factor  than  was  assumed 
in  this  figure,  while  the  assumption  is  doubtless  correct 
for  the  latter.  However,  the  curves  indicate  that  the 
user  in  this  class  with  an  annual  consumption  of  less 
than  10,(X)0  kw.-hr.  is  paying  slightly  more  than  his 
share  of  the  costs  and  the  customer  whose  annual  con¬ 
sumption  is  above  12,000  kw.-hr.  slightly  less. 

These  conclusions,  drawn  from  the  cost  data  assem¬ 
bled,  are,  as  stated  above,  based  upon  certain  assumed 
conditions  and  should  be  changed  in  special  cases  as  the 
actual  conditions  vary  from  those  assumed.  They  should 
also  be  tempered  in  particular  cases  by  certain  other  con¬ 
siderations.  Thus  a  large  and  rapidly  increasing  portion 
of  the  country’s  energy  is  l>eing  generated  in  the  larger 
.stations  and  this  reduces  the  effect  of  load  factor  upon 
fuel  consumption. 

It  should  also  l>e  noted  that  in  Table  II  the  total  of 
di.stribution,  utilization,  commercial,  and  general  and 
undistributed  expenses  per  ciustomer  drops  regularly  as 
the  consumption  per  customer  increases  up  to  al)out 
1,500  kw.-hr.  ])er  year.  Beyond  this  point  this  figure 
increases  again  rapidly,  which  is  doubtless  due  to  the 
influence  of  the  very  high  cost  of  these  items  for  the 
very  large  user.  Meter  reading  and  maintenance,  billing, 
and  co.st  of  acquisition  of  customers  and  other  items  are 
extremely  high  for  the  large  industrial  user.  The  same 
is  true  of  distribution  fixed  charges,  the  investment  in 
meters,  transformers,  etc.  These  items  represent  a  sub¬ 
stantial  part  of  the  total  cost  of  service  and  there  can  be 
no  doubt  that  their  computations  on  a  per  customer  basis 
without  regard  to  the  size  of  the  customer  exaggerates 
the  effect  of  annual  consumption  iqx)n  the  total  cost  per 
kilowatt-hour. 

The  fact  that  the  residence  consumer  has  a  much  bet¬ 
ter  diversity  factor  than  the  consumer  in  the  commercial 
and  industrial  light  and  ]X)wer  class  should  also  be  given 
consideration.  It  is  hoped  to  have  in  the  near  future 
some  valuable  empirical  data  on  the  subject  of  the  load 
factor  and  diversity  factor  of  various  types  of  customers 
in  all  the  different  classes,  but  these  are  unfortunately 
not  yet  available.  When  compiled  they  will  throw  much 
additional  light  upon  the  subject  of  this  study. 

All  of  the  considerations  enumerated  above  indicate 
that  the  actual  costs  of  serving  the  cu.stomers  of  small 
annual  consumption,  and  particularly  the  residence  cus¬ 
tomer,  are  somewhat  less  than  that  found  by  this  study, 
while  the  costs  of  serving  the  large  customer  are  some¬ 
what  higher.  It  is  anticipated  that  with  the  acquisition 
of  additional  information  and  with  additional  study  these 
inaccuracies  can  be  eliminated. 
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Flat  Type  66-Kv.  Switchyard 
Combines  Ten  Advantages 


SIEGFRIED  substation  is  an  important  220/66-kv. 

switching  and  transforming  substation  on  the  system 
of  the  Pennsylvania  Power  &  Eight  Company.  In  the 
installation  of  a  second  86,000-kva.,  220/66-kv.  trans¬ 
former  hank,  together  with  four  new  66-kv.  circuits,  at 
this  substation  it  proved  desirable  to  adopt  a  flat  type 


Siegfried  station 
by  day  and  night 


Disc.swiM  East 
^noijHvci:  Open-  Bus 


West"  /?/sc.>sw/fy:/r 
Open  Bus  ancfs^rucf.  n 


’Ground  wire 


^  Overhead 
ground  wire  i 
ferminaies  v 
on  structure^ 


Tubing  in  piane 
of  bushing  eerier 


’66’v^-6^  9'^Vf<  -y3'G‘ 


of  switchyard  which  would  provide  these  features: 

1.  Double  bus  —  double  breaker  installation  with  increased 
separation  in  order  to  secure  greater  isolation  between  kinds  of 
equipment. 

2.  A  design  which  provides  greater  working  space  around 
breakers  and  disconnects  adjacent  to  live  parts  with  particular 
reference  to  the  ready  removal  of  oil-filled  bushings. 

3.  A  design  that  allows  motor  trucks  to  drive  through  the 
breaker  aisles  in  connection  with  maintenance  work. 

4.  Simple  structural  steel  unit  design  for  hand-gang-operated 
disconnect  supports. 

5.  Bus  supports  which  are  simple  and  rugged  and  thereby 
expedite  maintenance. 


6.  A  design  which  lends  itself  readily  to  the  requirements  of 
high  current-carrying  capacities  through  the  use  of  large  copper 
tubing  buses  and  connections. 

7.  A  design  with  accessories  which  provides  for  bus  differential 
protection  and  which  may  be  utilized  in  such  a  manner  as  to 
cause  the  least  disturbance  to  the  system. 

8.  A  design  which  materially  reduces  the  number  of  points  of 
insulator  support,  thus  reducing  points  of  possible  flashover. 

9.  A  design  that  lends  itself  readily  to  satisfactory  illumination 
because  of  the  low  elevation  of  the  equipment. 

10.  A  design  that  expedites  erection.  Construction  forces  stated 
that  assembly  in  comparison  with  truss  type  structures  was  the 
quickest  they  had  ever  experienced. 
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Studies  and  Surveys 

Before  Network  installation 


9y  Carl  W.  EVANS 

Underground  Distribution  Iliujincer 

San  Antonio  Public  Service  Company,  San  Antonio,  Tex. 

WITH  the  rapid  exj)ansion  and  increased  building 
in  San  Antonio  in  1927  it  became  apparent  that 
substantial  increases  would  be  required  in  the 
cable  and  equipment  supplying  |x)wer  and  lights  to  the 
underground  section  in  the  heart  of  the  city.  The  same 
problem  bad  presented  itself  only  a  short  while  before,  at 
which  time  the  solution  was  a  change  in  primary  di.stribu- 
tion  voltage  from  2,300  to  4,000,  a  change  easily  effected 
by  passing  from  2,300-volt  A  to  4,000  volt  Y.  The  solu¬ 
tions  for  the  situation  of  1927  were  not  .so  evident  and 
those  mo.st  feasible  were:  (a)  Additional  4,000-volt 
primary  feeders;  (h)  the  changing  to  13,000  primary 
feeder  voltage,  and  (c)  the  in.stallation  of  a  low-voltage 
network  with  existing  4,000-volt  primary  feeders  and  a 
few  new  13,000- volt  feeders. 

In  considering  these  three  propositions  the  following 
facts  presented  themselves:  (a)  Additional  4,000-volt 
feeders  would  take  j^ractically  all  remaining  ducts  and  at 
the  same  time  only  a  few  years  would  elapse  before  the 
same  problem  would  be  faced  for  a  third  time;  (h)  the 
complete  change  to  13,000- volt  feeders  would  require 
considerable  increase  in  investment  and  would  entail  the 
returning  to  stock  of  much  4,000-volt  eciuipment,  upon 
which  the  turnover  would  he  very  slow;  (c)  the  latter 
proposition  promised  considerable  future  capacity  at  a 
low  increment  cost  and  at  the  same  time  introduced  a 
considerable  increase  in  assurance  of  continuity  of  serv¬ 
ice.  There  were  many  miscellaneous  advantages  asso¬ 
ciated  with  this  system,  as,  for  example,  the  reduced  co.st 
of  maintenance,  resulting  from  the  permissibility  of  de¬ 
energizing  feeders  for  taps,  repairs,  transformer  changes, 
etc.,  during  regular  working  hours.  After  due  considera¬ 
tion  proposition  (c)  was  approved. 

Having  approved  the  installation  of  a  low-voltage  net¬ 
work  distribution  system,  it  remained  to  select  the  specific 
svstem  to  he  installed.  A  survey  of  the  existing  systems 
at  that  time  resulted  in  the  knowledge  that  out  of  ap¬ 
proximately  thirty  companies  either  o[)erating  or  con¬ 


structing  low-voltage  networks  there  were  about  eight  or 
ten  major  variations,  either  in  systems  or  voltages.  A 
study  of  the  characteristic  advantages  of  each  type,  with 
especial  consideration  to  the  equipment  already  installed, 
resulted  in  the  adoption  of  a  star-connected  four-wire 
distribution  system  with  neutral  grounded,  the  voltage 
between  phase  wires  being  208  and  that  between  phase 
wires  and  ground  120.  The  eight  existing  '4 ,000- volt 
feeders  were  to  he  reconnected  as  five  primary  network 
feeders,  and  in  addition  three  13,000- volt  feeders  were  to 
he  installed. 

Since  the  greater  number  of  transformers  already  in 
the  system  consisted  of  50-,  75-  and  100-kva.,  single- 


SURVEY  SHEET— Manhole  No.  112 

220  East  Houston 
Between  Xavarro  &  St.  Marys 

PRIMARIES 

Remove  both  1  tp  and  3  (p  taps  to  4-kv.  feeder  No.  5 
out  of  ducts  9-2  and  Rewipe  botli  joints  as 

straight  splices. 

I  17-kv.  feeder  No.  12  will  enter  in  ducts  8-E  and  8-\V. 

1  Route  along  east,  north  and  west  wall  racks  in  posi¬ 
tion  corresponding  to  ducts  and  splice  between  racks 
No.  1  and  No.  2. 

17-kv.  feeder  No.  13  will  enter  in  ducts  7-E  and  7-\V. 
Route  along  east,  north  and  west  wall  racks  in  position 
corresponding  to  ducts  and  splice  between  racks  No.  2 
and  No.  3. 

I  Material  Required: 

Material  for  two  3-cond.,  250,000-c.in.,  4-kv.  straight 
splices. 

Material  for  two  3-cond.,  No.  1  17-kv.  straight  splices. 
7-in.  3-cond.,  250,000-c.m.,  4-kv.  cable  fireproofing. 
22-in.  3-cond.,  No.  1  17-kv.  cable  fireproofing. 

Material  to  Be  Removed: 

1  50-kva.  1  <p  transformers. 

1  Noark  1  <p  primary  box. 

Miscellaneous  4-kv.  cable. 


A  typical  survey  sheet 

Specific  and  detailed  instructions  on  sheets  like  this  one 
were  the  result  of  rigorous  inspection  and  e.xamination 
beforehand  of  equipments  and  conditions  on  utility  and 
customer  properties  that  would  be  affected  by  change- 
t)ver  to  the  network  system.  These  sheets  were  typed 
on  thin  paper,  so  that  blueprint  copies  were  available 
to  all  concerned  in  the  work. 


April  7/,  ELECTRICAL  WORLD 


677 


phase  transformers  it  was  decided  to  continue  to  use  such 
sizes  combined  in  banks  of  three  each.  The  new  13,000/ 
120-volt  transformers  were  all  100-kva.,  single-phase 
units.  By  limiting  transformer  banks  to  a  capacity  of 
300  kva.  it  was  possible  to  standardize  upon  one  size  of 
network  protector,  an  800-amp.  unit.  This  size  repre¬ 
sents  full  caj)acity  for  a  300-kva.  transformer  bank  and 
permits  increase  in  capacity  of  other  banks  by  changing 
transformers  only.  The  existing  secondary  mains  were 
to  be  interconnected  and  in  many  localities  additional 
cables  were  to  be  added. 

With  such  preliminary  plans  complete,  the  actual  con¬ 
structional  details  were  begun.  Information  for  this 
work  was  obtained  in  four  major  surveys :  ( 1 )  Manhole 
and  duct  survey  ;  ( 2 )  customer  equipment  survey ;  ( 3 ) 
switchboard  survey,  and  (4)  meter  survey. 

The  first  of  these  had  as  its  pur|x>se  the  compilation  of 
all  w'ork  to  be  done  in  the  manholes,  vaults  and  ducts. 
Ducts  were  selected  for  the  various  cables  to  be  installed ; 
routing  and  splicing  in  manholes  was  designated ;  ma¬ 
terial  required  in  each  manhole  and  vault  was  listed,  and 
the  location  of  equipment  in  vaults  was  tentatively 
planned.  The  survey  sheets  were  worded  in  such  a  way 
that  a  blueprint  coj)y  could  be  handed  to  a  cable  splicer, 
and  if  all  cables  had  been  pulled  into  ducts  he  could  pro¬ 
ceed  with  the  required  splices  and  cuts  without  the  con¬ 
stant  supervision  of  the  underground  foreman. 

'Pile  equijMuent  survey  had  as  its  object  the  determina¬ 
tion  and  location  of  all  equipment  which  might  he  ex- 
l)ectetl  to  operate  unsatisfactorily  u|X)n  the  new  system 
wfith  grounded  neutral  and  voltage  of  120-208.  The 
judgment  of  the  surveyor  was  relied  upon  to  a  great 
extent,  but  the  criterion  upon  which  he  based  his  report 
was  that  any  220-volt  motor  operating  at  more  than  90 
per  cent  of  rated  load  w'ould  require  a  “booster”  trans¬ 
former.  The  first  equipment  survey  was  limited  almost 
entirely  to  motors,  but  after  the  actual  connecting  of  the 
network  was  in  jjrogress  it  was  repeated  and  covered  all 
equijMiient,  including  X-rays,  signal  systems,  etc. 

In  some  particular  localities,  where  the  principal  load 
was  from  one  consumer,  it  became  necessary  to  balance 
the  lighting  load  of  those  customers  over  all  three  phases 
of  the  four-wire  secondary  service.  In  order  to  accom- 
|)lish  this  it  was  fre(juently  necessary  to  make  changes  in 
the  customer’s  switchboard  buses.  In  many  cases  the 
w’ork  entailed  was  considerable,  since  the  main  switches 


for  110-220  three-wire  service  were  tw’o-pole  switches 
with  solid  neutral  wiring.  A  special  survey  of  each  of 
these  cases  was  made,  and  in  the  report  of  the  surveyor 
sufficient  information  and  sketches  were  given  for  the 
electricians  to  accomplish  the  change.  In  every  case 
material  lists  were  included  and  requisitions  were  placed 
early  for  such  material  as  additional  switch  blades,  cross¬ 
bars,  buses,  etc. 

The  fourth  survey,  that  pertainnig  to  meters,  was 
necessary  since  the  change  to  network  type  two-  and 
three-element  meters  required  considerable  attention  and, 
in  many  cases,  reconstruction  of  meter  groups  and  lay¬ 
outs  to  obtain  balanced  condition  on  transformers  and 
mains.  With  the  completion  of  these  surveys  there  was 
available  sufficient  information  to  begin  the  installation. 

One  factor  relating  to  these  surveys,  which  was  re¬ 
sponsible  in  a  large  way  for  their  value,  was  that  in  each 
case  the  survey  was  made  by  two  men  in  collaboration, 
one  man  a  foreman  from  the  operating  division  and  the 
other  a  planner  from  the  office  of  the  electrical  engineer. 
As  a  result  of  this  combination,  the  data  finally  sub¬ 
mitted  were  the  resultant  of  both  the  practical  view  of 
the  foreman  and  the  technical  consideration  of  the 
planner.  Later,  during  the  actual  installation,  there  were 
occasional  revisions,  but  in  general  the  plans  of  the 
original  surveys  were  followed  with  little  difficulty  and 
considerable  satisfaction. 

T 

Glacier  Water 
Heats  Swimming  Pool 

In  Switzerland  the  ai)plication  of  electric  current  for 
domestic  and  industrial  purposes  has  been  highly  de¬ 
veloped,  the  melting  glaciers  providing  an  abundance  of 
water  power.  Nevertheless,  much  of  the  available 
energy  is  wasted,  especially  at  night,  because  of  load 
conditions  and  limited  storage  facilities. 

To  make  use  of  some  of  its  sur])lus  the  Grisons  Elec¬ 
tric  Supply  Comi)any  at  Klosters,  Grisons,  recently 
adopted  a  novel  plan.  At  this  well-known  tourist  resort 
an  artificial  pond  furnishes  storage  for  the  company’s 
55.000-hp.  plant  at  Kublis.  The  addition  of  a  pool  pro- 


Elearically  heated  boiler  and  pump  and  swimmini 


vided  excellent  facilities  for  swimming,  except  that  the 
water  was  too  cold — 61  deg.  F.  in  the  pool  and  54  deg.  F. 
in  the  lake,  even  on  warm  summer  days. 

An  electrically  heated  boiler  was  therefore  installed, 
to  be  operated  on  cheap  energy  during  the  night  hours. 
The  heating  elements  are  hand-controlled  and  are  in  four 
groups  of  100  kw.  each ;  a  fifth  group  is  to  be  installed 
before  next  summer.  Three-phase  current  at  867  volts 
is  sujiplied  from  an  outdoor  transformer  by  way  of  a 
four-wire  cable,  while  the  :J:-hp.,  1,450-r.p.m.  motor 
driving  the  circulating  pump  is  operated  from  a  sejiarate 
three-phase  circuit  at  220  volts,  50  cycles.  This  motor 
and  the  high-speed  pump  are  both  of  American  manu¬ 
facture. 

Hot  water  is  delivered  to  the  pool  through  a  number 
of  .nozzles.  In  warm  weather  the  temperature  can  be 
brought  up  to  73  deg.  F.,  but  on  the  cold  days  that 
occurred  last  summer  only  66  deg.  F.  could  be  attained. 
The  cost  of  current  is  about  $8  to  $10  a  day. 

The  jjool  is  directly  connected  to  the  storage  lake.  Occa¬ 
sionally  this  caused  difficulty.  When  the  load  increased, 
lowering  the  level  of  the  lake,  warm  water  flowed  from 
the  pool,  to  be  replaced  by  cold  wjiter  when  the  level  rose 
again,  d'his  condition  is  to  be  avoided  by  the  construc- 
ti<jn  of  a  small  dam  between  the  pool  and  the  lake  and 
by  making  provision  for  purifying  the  water  artificially. 

T 

New  Ratings 

for  Electrical  Machinery 

Further  recommendations  of  the  International 
Electrotechnical  Commission  regarding  the  rating  of 
electrical  machinery  were  proposed  for  international  use 
at  the  recent  seventh  plenary  meeting,  held  in  Stock¬ 
holm.  'I'hese  recommendations  express,  as  nearly  as 
possible,  an  international  consensus  of  opinion  on  the 
subject,  with  the  hope  that  they  may  be  accepted  for 
national  use  with  a  view  to  harmonizing  the  national 
with  the  international  situation. 

New  tables  of  temperature  rises  for  rotating  machines 


and  transformers  have  been  prepared  and  are  given  in 
an  accompanying  table.  For  apparatus  intended  to  work 
in  tropical  climates  where  the  ambient  temperature 
exceeds  the  standard  I.E.C.  reference  temperature  (40 
deg.  C.),  reductions  in  the  temperature  rises  as  given  in 
the  accompanying  tables  have  been  recommended. 

Tolerances  in  electrical  machine  ratings  previously 
left  unsettled  have  now  been  agreed  upon  and  are  submit¬ 
ted  for  national  approval. 


Table  II — Temperature  Rise  Limits 
for  Transformers 


Class  A 

Class  R 

Windings 

Materials 

Materials 

Deg. 

Deg. 

Air-immersed  transformers . 

.  55 

75 

Oil-immersed  transformers . 

.  60 

60 

Oil,  for  all  transformers . 

.  50 

Table  III — Temperature  Rises  Reduced 
for  Use  in  Tropical  Climates 

ReduotiuB 

De*. 


Rotating  machines,  classes  A  and  B  insulation .  10 

Transformer  windings,  air  immersed,  classes  .4  and  B  insulation..  . .  10 

Transformer  windings,  oil  immersed .  IS 

Oil  in  transformers .  10 


Table  IV — Tolerances  Alloryable  in  Electrical 
Machine  Ratings 

Efficiency  by  input  /output  test  0.15(1  —  efficiency)  with  a  minimum  of  0.007 
Individual  losses  (a)  of  transformers  .  1/7  of  the  guaranteed  individual  loss, 
(b)  of  rotating  machines.  .  .  . 

Individual  losses  should  not  be  guaranteed 
Speed  variation  of  d.c.  shunt  and  compound- 

wound  motors  (from  no-load  to  full-load) ..  1/5  of  the  guaranteed  variation 
Starting  torque  of  induction  motors 

(a)  motors  without  slip-rings . I/IO  of  the  guaranteed  torque. 

(b)  slip-ring  motors  with  automatic  start¬ 

ing . 1/10  of  the  guaranteed  toniue 

'c)  slip-ring  motors  without  automatic 
starting — No  tolerance  necessary 

Maximum  torque  of  induction  motors .  I  / 1 0  of  the  guaranteed  torque 

No  load  current  of  transformers . 3/10  of  the  guaranteed  no-load 

current. 

Impedance  voltage,  at  rated  current,  of  current- 
limiting  reactors,  percent . 15 


Table  I — Internationally  Specified  Limits  of 


Temperature  Rise  for  Rotating  Machines 


Item 

No.  Winding 


1 .  (a)  .4.C  windings  of  turbo-alternators  having  output  of  5,000  kva.  or  more 
(b)  .4.C.  windings  of  salient-pole  and  of  induction  machines  having  output 

of  5,000  kva.  or  mure  or  having  a  core  length  of  one  meter  or  mure, 
deg . 

2.  A.c.  windings  of  all  turbo-type  machines  smaller  than  in  item  I  (a),  deg.  . 

3.  .4.C.  windings  of  machines  smaller  than  in  item  I  (b)  and  other  than  in 

item  2,  deg . 

4.  Field  windings  of  turbo-tyi>e  machines  having  d.c.  excitation,  deg . 

5.  Field  windings  of  a.c.  and  d.c.  machines  having  d.c.  excitation,  other 

than  those  in  items  4  and  6,  deg . 

6.  Ijow-resistance  field  windings  of  one  or  more  layers,  and  compensating 

windings,  deg . 

7.  Windings  of  armatures  having  commutators,  deg . 

8.  Permanently  short-circuited  insulated  windings,  deg . 

9.  .Short-circuited  windings,  uninsulated . 

10.  Iron  core  and  other  parts  not  in  contact  with  windings . 

1 1 .  Iron  core  and  other  parts  in  contact  with  windings . 

12.  Commutators  and  slip-rings,  open  or  enclosed . 


. - Class  A  Materials - -  . -  Class  B  Materials- 


By  Embedded 

By  Embedded 

Temperature 

Temperature 

Detectors 

Detectors 

Between 

Between 

By 

By 

Between 

Outside  of 

By 

By 

Between 

Outside  of 

Ther¬ 

Resist¬ 

Coils 

Coil  and 

Thermom¬ 

Resist¬ 

Coils 

Coil  and 

mometer 

ance 

in  One 

Bottom  of 

eter 

ance 

in  One 

Bottom  of 

Method 

Method 

Slot 

Slot 

Method 

Method 

Slot 

Slot 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

60 

50*t 

80 

75*t 

50* 

70* 

.. 

50* 

60 

65* 

80 

90 

50 

60 

65 

80 

60 

60 

80 

80 

50 

60 

65 

80 

60 

80 

The  temperature  rises  of  these  parts  shall  in  no  case  reach  such  a  value  that  there 
is  a  risk  of  injury  to  any  insulating  or  other  material  on  adjacent  parts. 

The  same  limits  of  temperature  rise  measured  by  thermometer  as  shown  for  the 
adjacent  windings  in  columns  I,  4,  5  and  8. 

50t 


*.4  correction  for  high-voltage  windings  is  applicable  to  these  items. 

tif  desired  by  the  manufacturer  in  the  case  of  stators  wound  with  one  coil-side  per  slot,  the  temperature  rise  may  be  measured  on  the  copper,  inside  the  insulating 
tube,  in  which  case  the  permissible  temperature  rise  shall  be  85  deg.  C,  for  column  8,  or  65  deg.  C.  for  column  4. 

tThis  ternperatiu'e  may  be  exceeded  j)rovided  (a)  the  temperatures  of  insulating  materials  in  the  commutator  do  not  exceed  specified  limits,  (b)  the  manufacturer 
furnishes  a  special  guarantee,  and  (c)  the  temperature  does  nut  affect  the  quality  of  the  soldered  joints. 
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ELECTRIC  HEATING 


Insures 

Quality 

Production 


“Homo”  furnaces 
in  foreground 

Control  cabinets  at  the  right ;  at  the 
rear  are  two  oii-temperlng  baths  with 
control  switches  and  Bristol  tempera¬ 
ture  control  instruments  mounted  be¬ 
tween  cabinets.  Leeds  &  Northrup  po¬ 
tentiometer  control  equipment  serves 
the  "Homos." 


SAFE  flying  demands  materials  of  the  highest  grade 
in  aircraft  manufacture.  Heat-treating  processes 
must  he  under  precision  control  with  continuous  du¬ 
plication  of  results.  In  building  the  new  engine  factory  of 
the  IVatt  &  Whitney  Aircraft  Corporation  at  East  Hart¬ 
ford,  Conn.,  twelve  major  electric  furnaces  were  selected 
in  competition  with  gas  and  oil  in  equipping  what  is  one 
of  the  most  complete  heat-treating  departments  in  Eastern 
industry.  The  management  assured  itself  that  electricity 
would  provide  the  best  ])ossible  service  in  this  res])onsible 
field  of  manufacturing  on  account  of  its  close  control, 
its  accurate  adaiitation  to  production  needs  and  the 
elimination  of  guesswork. 

Working  conditions  closely 
approach  the  ideal  in  this 
layout. 

Carburizing,  hardening 
and  miscellaneous  heat  treat¬ 
ing  are  hamlled  by  this  in¬ 
stallation  on  a  large  scale. 

Ten  General  Electric  heat¬ 
ing  outfits  and  two  Leeds 
&  Xorthru])  “Homo”  fur¬ 
naces  are  in  service,  with  a 
connected  load  aggregating 
about  430  kw.  .Ml  furnaces 
are  installed  in  pairs  with 
individual  ccmtrol  etpiip- 
meiit,  insuring  continuous 


production  in  the  case  of  trouble  in  one  unit  of  any 
pair.  Time  switches  provide  for  automatic  control  of 
furnace  starting  and  stopping  at  designated  hours,  facil¬ 
itating  the  operation  of  any  desired  units  on  off-peak 
night  rates  (40  per  cent  less  than  day  rates  if  used 
between  10  p.m.  and  7  a.m.),  and  speeding  up  early 
morning  heating  of  ovens  prior  to  insertion  of  work. 
Energy  is  purchased  from  the  Hartford  Electric  Light 
Company  and  the  heat-treating  department  is  supplied  at 
220  volts,  three  phase  from  the  secondary  buses  of  a 
transformer  bank  of  1,000  kva.  rating  installed  on  a 
mezzanine  floor  near  the  department.  Some  of  the 

smaller  units  oi)erate  at  110 
volts,  single  jihase,  this  en¬ 
ergy  being  obtained  through 
transformers  located  near 
the  heating  equijmient.  The 
necessary  carrying  capacity 
in  departmental  feeder  serv¬ 
ice  is  obtained  by  running 
four  500,000-circ.mil  con¬ 
ductors  per  phase  from  the 
terminals  of  a  2.000-amp. 
oil  circuit  breaker  in  the 
transformer  room  to  the 
main  distributing  panel  of 
the  heat-treating  depart¬ 
ment.  A  watt-hour  meter 
is  provided  to  record 


Why  Electric  Heating  Was  Selected 
by  Pratt  &  Whitney  Aircraft 

After  considering  the  advantages  of  gas,  oil  and  elec¬ 
tricity,  says  H.  J.  Fischbeck,  chief  metallurgist  of  the 
Pratt  &  Whitney  Aircraft  Corporation,  electricity  was 
decided  on  for  the  following  reasons : 

1.  High  efficiency,  together  with  quality  of  work  pro¬ 
duced. 

2.  Simplicity  of  application. 

3.  Close  automatic  temperature  control. 

4.  Cleanliness  and  improvement  of  working  condi¬ 
tions  ;  heat-treating  room  is  free  from  fumes  and  smoke. 

5.  Impossibility  of  overheating  any  part  of  the  cliarge, 
as  the  temperature  of  the  source  of  heat  is  only  slightly 
above  that  of  the  charge. 

6.  Elimination  of  the  combustion  method  with  its  at¬ 
tendant  uncertainty  of  results  and  general  fuel  prob¬ 
lems,  plus  reduced  fire  hazards. 

_ _ 
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Box  furnaces  for  general  heat  treating 

These  units  are  provided  with  automatic  reversing  mechanism  which  operates  in  case  a  door  meets  an  ob¬ 
struction  while  ascending  or  descending.  The  furnaces  are  run  continuously  and  the  carburizing  cyiTe  is 
adjusted  to  24-hour  units  by  a  proper  mixture  of  spent  and  new  carburizing  compound.  The  control 
apparatus  (G.  E.  and  Leeds  &  Northrupi  for  each  pair  of  furnaces  is  concentrated  on  panels  at  the  rear. 


Industrial  Electric  Heating  Units  at  Pratt  &  Whitney 
Aircraft  Factory 


Kw.  Rat- 


No. 

Designation 

Maker 

ing.  Each 

Phase 

Volts 

Service 

2 

Box  furnaces . 

G.E. 

72 

3 

220 

Carburising  heavy  work 

2 

Box  furnaces . 

G  E. 

45 

3 

220 

Miscellaneous  heat  treating,  medium  work 

2 

Box  furnaces . 

G.E 

18  5 

1 

110 

Miscellaneous  heat  treating,  smaller  work 

2 

Lead-hardening  pots 

G  p:. 

16 

1 

110 

Hardening 

2 

Oil-tempering  baths. 

G.E. 

30 

2 

220 

Tempering 

2 

"Homo”  furnaces..  . 

L.  &  N. 

50 

3 

220 

Tempering 

the  total  input  to  the  department,  and  the  demand  is 
observed  regularly  at  the  company’s  substation  in  order 
to  control  the  load  economically  with  regard  to  the  exist¬ 
ing  rate  schedule.  This  can  he  done  without  impairing 
the  performance  of  the  furnaces,  as  the  units  are  excep¬ 
tionally  well  insulated. 

The  larger  furnaces  are  equipped  with  3-hp.  motor- 
operated  doors  and  automatic  limit  switches  that  are 
adjustable  for  travel,  as  well  as  push-button  control. 

The  power  wiring  layout  is  the  acme 
of  simplicity,  each  unit  being  sepa¬ 
rately  fed  by  tapping  the  supply  through 
inclosed  fuse  protection.  All  wiring 
is  in  rigid  conduit  with  the  exception 
of  short  runs  at  certain  points  close  to 
the  heating  equipment,  where  flexible 
armored  cable  is  used.  Conduit  lines 
are  run  overhead  to  the  various  fur¬ 
naces  from  a  central  distributing  panel 


on  the  departmental  wall,  and  connec¬ 
tions  are  made  to  the  control  efjuip- 
ment  by  conduit  run  under  the  floor, 
which  is  laid  with  special  fire  brick. 
This  gives  an  absolutely  unobstructed 
working  space  in  all  parts  of  the  de¬ 
partment,  and  the  area  allotted  to  its 
work  is  sufficient  to  permit  doubling 
the  present  number  of  units  with  ease 
in  case  future  requirements  necessi¬ 
tate  this. 

Control  equipment  is  protected  by  metal  cabinets  or 
dustproof  cases,  and  tbe  facilities  for  recording  tem¬ 
perature  cycles,  pyrometer  readings  and  control  adjust¬ 
ment,  while  standard,  are  complete  and  symmetrical. 

With  the  exception  of  the  “Homo”  furnaces,  the  units 
were  supplied  through  the  Stanley  P.  Rockwell  Company 
of  Hartford,  heat-treating  engineers  and  metallurgists, 
the  wiring  being  done  by  the  Baldwin-Stewart  Electric 
Company,  Hartford. 


Single-phase 
lead-hardening  pots 

Control  and  temperature  indicating 
equipment  mounted  out  of  the  way  on 
the  rear  wail. 
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Making  a  Difficult  Tap 
on  Cable  Span 


By  J.  ELMER  HOUSLEY 

Alcoa,  Tenn. 


British  Find  Discrepancy 
in  Sph  ere-Gap  Calibration 


Studies  in  sphcre-e^ap  calibration  have  been  carried 
out  at  East  London  College  in  a  contribution  of  the 
l^ritish  Electrical  and  Allied  Industries  Research  Asso¬ 
ciation  to  the  suggestion  that  further  studies  he  made 
before  the  A.I.E.E.  standard  is  adopted  by  the  Interna¬ 
tional  Electrotechnical  Commission.  Technical  Report 
L/T  40  of  that  association  is  the  subject  of  a  pa])er  by 
Messrs.  Whitehead  and  Castellain  before  the  Institution 
of  Electrical  Engineers  (British). 

d'he  calibrations  for  20-mm.  diameter  spheres  agree 
substantially  with  those  promulgated  as  provisional 
standards  by  the  E.R..\.  based  on  experiments  by  the 
British  Thomson  Houston  Company.  Ltd.,  and  they  do 
not  show  much  variation  from  the  .A.I.E.E.  standards. 
The  calibrations  for  62.5-mm.  diameter  spheres  also 
agree  with  the  revised  .A. LICE,  figures  up  to  about  50 
kv.  r.m.s..  hut  are  as  much  as  2  kv.  low  compared  with 
the  latter  for  voltages  above  50  kv.  It  is  concluded  that 
the  sphere  gap  is  more  reliable  than  many  high-voltage 
voltmeters  at  present  commonly  used  in  commercial 
practice.  For  the  lower  voltages  it  can  hardly  he  con¬ 
sidered  a  standard  of  measurement.  A  probable  error 
of  0.5  per  cent  in  a  mean  of  four  or  five  readings  must 
he  admitted  :  it  has  not  been  found  possible  to  account 
satisfactorily  for  the  factors  which  occasion  this  un¬ 
certainty. 

The  paper  comprehensively  analyzes  the  effect  of 
ultraviolet  light,  ionization,  corona.  fre(|uency.  surface 
conditions,  humidity,  nature  of  metal  and  i)roximity  of 
neighboring  objects,  as  well  as  detailing  the  method  of 
procedure  and  measurement. 
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ELECTRICAL  WORLD- 


Large  Investment  Trust 


By  Col.  M.  C.  RORTY 

Vice-President  American  Founders  Corporation 


Investment  trusts  are  among  the  larg¬ 
est  investors  in  securities  today.  What 
yardsticks  they  use  and  how  they  de¬ 
termine  the  merits  of  a  particular  se¬ 
curity  are  vital  questions  to  corpora¬ 
tions  with  securities  to  sell.  Colonel 
Rorty  here  tells  something  of  how 
one  of  America’s  leading  investment 
trusts  gages  the  attraaiveness  of  util¬ 
ity  securities 


IN  THE  field  of  investments  the  first  and  foremost 
consideration  is  always  the  prospect  for  development 
and  expansion  of  the  business  or  industry  concerned. 
Popular  estimates  of  these  prospects  are,  to  a  large 
degree,  tangibly  expressed  in  stock  market  prices  and 
yields.  A  company  with  an  assured  rapid  growth  may 
have  its  common  shares  quoted,  in  normal  markets,  at 
prices  approfiching  twenty  times  current  earnings ;  a 
stabilized  industry  may  show  quotations  of  a  little  better 
than  ten  times  earnings,  while  a  declining  industry  or 
company  will  show  still  lower  ratios. 

.'\t  the  beginning  of  any  new  j>eriod  of  industrial  ac¬ 
tivity  the  great  problem,  from  an  investment  standpoint, 
is  to  determine  what  businesses  and  what  industries  will 
share  most  fully  in  current  technical  advances,  or  will 
most  certainly  represent  the  satisfaction  of  new  luxury 
and  semi-luxury  demands. 

The  outstanding  lesson  from  the  last  50  years,  or  we 
might  even  say  from  the  last  100  years,  of  industrial 
development  in  the  United  States  has  been  that  of  an 
amazing  continuity  of  long-term  annual  increase  in  physi¬ 
cal  production.  Studies  made  by  a  number  of  observers, 
and  more  particularly  by  Carl  Snyder  of  the  Federal 
Reserve  Bank  of  New  York,  have  shown  that  this  in¬ 
crease  in  productivity  has  been  at  the  rate  of  approxi¬ 
mately  3^  per  cent  per  annum.  Up  to  date  this  increase 
has  not  been  affected  by  a  declining  rate  of  growth  of 
population.  It  would,  of  course,  seem  reasonable  to 
expect  that,  as  population  in  the  United  States  approaches 
stabilization,  the  annual  increment  of  production  will 


Believes  in 


Utility  Securities 


drop  below  the  present  3^  per  cent  figure,  but  there  arc 
no  indications  that  this  drop  will  be  abrupt,  or  that  there 
will  not  still  remain  a  long-term  annual  increase  in  pro¬ 
ductivity  of  perhaps  2  per  cent,  even  after  population 
has  ceased  to  grow. 

There  is  reason  to  believe  that  the  next  great  upturn 
in  productive  activity  will  be  characterized  very  largely 
by  new  develojiments  in  home  construction  and  in  house¬ 
hold  appliances.  And,  if  these  developments  come,  it  is 
safe  to  say  that  electricity  will  have  a  full  and  increasing 
share  in  the  program. 

During  the  ten  years  from  1920  to  1930  the  annual 
industrial  power  and  light  consumption  (supplied  from 
commercial  central  stations)  increased  in  the  United 
States  from  approximately  163  to  360  kw.-hr.  per  capita. 
In  the  same  interval  the  residential  kilowatt-hours  per 
capita  increased  from  28  to  95.  These  figures  are  ad¬ 
justed  slightly  to  the  long-term  trend  and  disregard  the 
current  business  depression. 

If  we  project  present  trends  ten  years  ahead,  the  evi¬ 
dence  is  that  the  industrial  kilowatt-hours  per  inhabitant 
will  increase  from  360  to  560.  or  55  per  cent,  in  the  next 
ten-year  period,  while  a  similar  projection  for  residential 
kilowatt-hours  shows  an  increase  from  95  to  185,  or  95 
per  cent,  and  the  prospects  are  that  thereafter  the  domes¬ 
tic  usage  should  gain  in  increasing  ratio  over  power 
consumption. 

Industry  should  treble 

The  preceding  forecast  represents  perhaps  as  distant 
a  view  into  the  future  as  is  possible  without  excessive 
margins  of  error.  Nevertheless  it  is  of  interest  to  note 
that,  if  trends  continue  unchanged,  and  regardless  of  a 
declining  rate  of  increase  in  population,  the  electric  light 
and  power  industry  in  the  United  States  should  nearly  or 
quite  treble  in  size  before  demand  becomes  saturated. 

Such  a  rate  of  growth  and  such  prospects  appear  to  lx* 
equaled  by  the  figures  for  no  other  important  industry 
or  public  service.  The  telephone  service  represents, 
perhaps,  the  nearest  competitor,  but  with  growth  possi¬ 
bilities  that  are  probably  less  than  two-thirds  of  those 
for  electric  light  and  power. 

After  assurance  has  been  obtained  as  to  the  growth 
factor  of  any  industry,  perhaps  the  next  most  important 
consideration  is  that  of  stability  of  earnings.  Industries 
and  businesses  that  are  abnormally  affected  by  variations 
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in  business  activity,  or  that  are  subject  to  their  own 
special  long  cycles  of  inflation  and  depression,  are  less 
attractive  from  an  investment  standpoint  than  those  that 
j'ossess  an  inherent  stability  of  earnings.  In  this  re- 
sj^ect  the  electric  light  and  power  industry  has  its  very 
special  attractions.  The  present  business  depression,  as 
measured  by  the  usual  indices,  exceeds  in  severity  any 
for  which  comjjarable  figures  arc  available.  Neverthe¬ 
less.  the  gross  revenues  of  the  electric  light  and  power 
industry  as  a  whole,  during  the  year  1930,  actually  ex¬ 
ceeded  the  revenues  for  1929  (the  previous  high  year) 
by  3  per  cent.  The  only  businesses  that  approach  this 
stability  are  the  food  industries  and  the  telephone  service. 
This  special  stability  of  the  electric  light  and  jiower  in¬ 
dustry  is,  furthermore,  tending  to  increase  rather  than 
decrease,  by  reason  of  the  increasing  importance  of 
domestic  electric  service,  which,  both  as  to  revenues  and 
as  to  kilowatt-hours  consumed,  is  very  noticeably  less 
variable  than  power  consumption. 

Adequacy  of  profit  margins 

Next  after  rate  of  growth  and  stability  of  gross  rev¬ 
enues,  in  order  of  importance  from  an  investment  stand¬ 
point.  comes  the  question  of  adequacy  and  stability  of 
l)rofit  margins.  From  this  standpoint  the  electric  light 
atid  power  industry,  in  spite  of  the  assumed  disadvan¬ 
tages  of  subjection  to  public  regulation,  is  nevertheless 
in  a  particularly  favorable  situation.  First  of  all,  it  is 
very  definitely  a  business  of  increasing  returns.  During 
recent  years  technical  improvements  in  generating  sta¬ 
tions,  together  with  improvements  in  transmission  lines 
and  distributing  systems  and  the  establishment  of  sujier- 
power  networks,  have  nearly  or  quite  doubled  the  effi¬ 
ciency  of  power  production  and  distribution.  These 
technical  changes  cannot  be  expected  to  continue  at  the 
same  relative  rate  in  the  future,  but,  on  the  other  hand, 
the  industry  has  now  reached  a  point,  in  most  areas, 
where  generating  stations  can  be  expanded  at  relatively 
low  cost  to  care  for  added  outjnit,  and  where  distributing 
systems,  in  the  main,  require  only  the  addition  of  further 
copper  on  existing  routes  to  care  for  increased  current 
consumption. 

These  continuing  possibilities  for  economies  in  o])era- 
tion  and  distribution,  and  through  an  intensification  of 
development  in  existing  areas,  are  perhajis  the  strongest 
assurances  against  harmful  regulation  of  the  power  and 
light  business  by  tbe  public  authorities.  As  a  matter  of 
fact,  there  is  little,  if  any,  real  demand  from  the  general 
])ublic  for  reductions  in  power  and  light  rates.  Con¬ 
stant  readjustments  of  schedules  will  be  needed  to  im¬ 
prove  power  factors  and  to  stimulate  use.  but  the  general 
level  of  net  earnings  of  the  utility  companies  is  very 
moderate  indeed,  and,  in  fact,  is  probably  under,  rather 
than  over,  6  per  cent  on  either  the  invested  capital  or  the 
fair  ]ihysical  values,  after  due  allowance  is  made  for 
depreciation. 

The  agitation  for  reduced  rates  is  almost  wholly  politi¬ 
cal  and  the  well-managed  utility  companies  have  little  or 
nothing  to  fear  from  an  investigation  of  their  charges 
and  practices.  The  history  of  public  regulation  in  the 
United  States  has  been  one  with  many  threatened,  but 
few  actual,  injuries  to  the  companies  involved.  The 
utility  coinj^anies  may  very  reasonably  count  upon  this 
history  repeating  itself. 

\\’ith  growth  well  assured,  with  demonstrated  stability 
of  earnings,  and  with  reasonable  profit  margins  safe¬ 


guarded  by  prospects  of  continuing  economies,  in  spite 
of  some  possible  intensification  of  public  reg  ition,  the 
electric  light  and  power  industry  stands  all  easonable 
tests  from  an  investment  standpoint,  includi  the  final 
test,  that  of  an  apparently  complete  absence  f  possible 
competitive  substitutions  for  central-stati  i  electric 
energy. 

It  is  not,  however,  sufficient  for  an  investor  to  be  sat¬ 
isfied  as  to  the  soundness  of  a  business  as  a  whole,  since 
in  the  end  he  must  buy  the  securities  of  individual  com¬ 
panies  and  must  judge  these  com])anies  on  their  particu¬ 
lar  merits.  In  this  respect  there  is  a  fundamental 
difference  of  viewpoint  between  the  private  investor  and 
the  holding  and  managing  company.  The  private  inves¬ 
tor  must  ordinarily  be  assured  of  good  management 
before  he  purchases  his  securities.  The  holding  com¬ 
pany,  equi])pe(l  with  a  skilled  operating  and  financial 
staff,  may  see  in  incompetent  management  its  best  op¬ 
portunity  to  acquire  promising  properties  at  low  values 
and  to  profit  from  the  improvements  in  management  and 
financing  that  it  may  be  able  to  effect. 

However,  even  from  the  standpoint  of  the  individual 
investor  any  examination  of  electric  light  and  power  se¬ 
curities  must  be  based  primarily  ujwn  territory  served 
and  growth  possibilities,  with  only  secondary  considera¬ 
tion  given  to  existing  properties  and  revenues.  Under 
these  circumstances,  none  of  the  usual  tests  of  yields  or 
of  price  earnings  ratios  can  be  relied  upon.  Each  com¬ 
pany  must  be  studied  in  the  light  of  its  territory,  the 
present  degree  of  development  and  the  revenues  and 
capital  expenditures  that  may  reasonably  be  anticipated 
under  progressive  management. 

Companies  that  have  been  rapidly  modernizing  their 
plants  and  extending  their  systems  of  distribution  may 
show  poor  current  net  returns,  while  at  the  same  time  a 
skilled  analysis  of  their  position  may  indicate  excellent 
prospects  as  the  result  of  an  intensified  utilization  of 
the  backbone  plant  already  installed.  In  the  reverse 
direction,  companies  that  have  been  delaying  expendi¬ 
tures  for  modernization  may  show  excellent  current 
earnings,  but  may  be  faced  with  the  necessity  for  heavy 
capital  expenditures  without  compensating  increases  in 
gross  revenues. 

Depreciation  and  reserved 

The  allowances  for  depreciation  that  may  be  currently 
adequate  in  the  case  of  companies  with  recently  mod¬ 
ernized  plants  and  with  prospects  for  large  increases  in 
gross  revenues,  without  corresponding  increases  in  cajii- 
tal  exjienditures,  may  be  quite  inadecpiate  for  comiunies 
with  obsolete  or  semi-obsolete  ]ilants  in  backward  areas. 

On  tbe  other  hand,  companies  with  obsolete  or  semi- 
obsolete  plants  may  be  expected  to  show  large  decreases 
in  operating  ratios  when  their  plants  are  modernized, 
whereas  companies  with  modern  idants  can  be  expected 
to  show  only  such  more  moderate  decreases  in  ojierating 
.  ratios  as  may  result  from  an  intensification  of  develoj)- 
ment. 

I  The  problem  of  depreciation  charges  and  reserves  is 
a  specially  important  one  for  the  future.  The  recent 
rapid  modernization  of  generating  i)lants  and  distrilmt- 
ing  systems  has  undoubtedly  justified  a  certain  deferring 
■  of.  these  charges.  Differences  in  accounting  practices 
,  also  make  it  necessary  to  consider  charges  for  deprecia¬ 
tion  andf  expenditures  for  current  repair  as  a  unit.  It  is 
I  furthermore  necessary  to  make  substantial  allowances. 
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as  between  companies,  for  differences  in  the  character  ever,  unless  he  has  a  personal  and  intimate  knowledge  of 

of  operations,  the  percentages  of  generating  capacity  in  utility  operations,  he  will  do  well  to  trust  his  choice  of 

steam  and  hydro-electric  plants,  and  other  factors.  The  issues  to  reputable  investment  houses  that  specialize  in 
only  general  rule  that  can  he  laid  down  with  respect  to  the  utility  field, 
depreciation  is  that  current  replacements  should  he  met 
fully  out  of  charges  for  depreciation  and  current  repair, 
and  that  additional  sums  should  be  carried  with  reason¬ 
able  regularity  to  reserve  account. 

A  further  general  test  of  the  soundness  of  a  company 
is  the  trend  of  added  gross  revenue  in  relation  to  added 
plant  investment.  This  ratio  will  vary  widely  from  year 
to  year  in  the  same  company,  owing  to  variations  in  busi¬ 
ness  and  construction  activity.  It  will  also  vary  widely 
as  between  com])anies.  being  generally  highest  for  steam 
generating  plants  with  extensive  retail  distributing  sys¬ 
tems  and  lowest  for  hydro-electric  plants  that  wholesale 
the  hulk  of  their  power.  The  general  trend  should, 
however,  he  for  the  ratio  of  gross  revenues  to  capital 
to  increase  as  development  is  intensified,  and,  in  the  case 
of  fully  integrated  steam  generating  systems,  the  added 
gross  revenue  should  approach  25  per  cent  of  the  added 
capital  investment,  when  the  increases  in  both  items  are 
summed  uj)  for  a  long  enough  period  to  eliminate  tem¬ 
porary  irregularities. 

Financial  statements  not  the  sole  index 

Beyond  calling  attention  to  the  preceding  general  con¬ 
siderations.  it  is  difficult  to  indicate  definite  tests  that 
may  be  ajiplied  as  a  guide  to  investments  in  power  and 
light  securities.  Skill  and  reliability  of  management, 
potentialities  of  territory  and  favoring  trends  in  operat¬ 
ing  and  other  ratios  are.  in  any  case,  much  more  impor¬ 
tant  than  immediate  position  as  shown  by  balance  sheets 
and  earnings  statements.  An  analysis  of  a  heavily  pyra¬ 
mided  holding  company  can  he  made  only  by  carrying 
such  trends  forward  for  several  years  and  interpreting 
them  in  terms  of  results  for  the  equity  issues. 

The  private  investor  may  feel  all  reasonable  confidence 
that  selected  power  and  light  securities  purchased  at 
present  levels  will,  in  the  long  run,  make  handsome  re¬ 
turns  in  combined  current  yield  and  appreciation.  How- 


Unit  Racks 

Conserve  Meter  Storag 


Structural  steel  meter  racks  built  in  0-ft.  long  sections 
with  adjustable  bar  heights  provide  compact  and  flexible 
storage  in  the  laboratory  of  the  Stamford  (Conn.)  Gas 
&  Electric  Company.  Seventeen  meters  per  section  are 
normally  hung  per  row,  so  that  the  two  racks  shown  in 
the  accompanying  illustration  will  carry  544  5-amp. 
meters  on  the  upper  four  rows  of  the  two  18-ft.  frames 
shown,  leaving  space  below’  for  meters  of  larger  size,  in¬ 
strument  transfcorm,ers  and  other  material.  Vertical 
adjustment  is  effected  by  raising  the  horizontal  meter¬ 
supporting  bars  from  double-end  collared  studs  placed 
in  holes  at  suitable  points  in  the  upright  members  of  the 
framing,  the  studs  being  locked  in  place  when  the  bars 
are  rested  upon  the  outside  of  the  collars.  The  meter 
pins  are  adjustable  as  to  length  and  spacing  to  accom¬ 
modate  various-sized  meters.  Jigs  were  effectively  used 
to  save  time  and  labor  in  drilling  the  framing  during 
erection.  The  racks  were  designed  by  L.  C.  Smith  of 
the  company’s  engineering  department  in  co-operation 
w’ith  C.  E.  Waterbury,  head  of  the  meter  laboratory. 
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Industrial  Buildins  Des 


The  white  atone 
building  of  the 
Jewel  Ten  Com¬ 
pany  is  day  and 
night  a  land¬ 
mark  in  Bar¬ 
rington.  Flood¬ 
lighting  is  af¬ 
forded  by  S.i 
utiits  equipped 
with  250  -  watt 
^amps.  If  higher 
intensity  is  de¬ 
sired  500  -  watt 
lamps  can  be 
used. 


By  B.  W.  BERNSTEIN 

Holabird  &  Root,  Architects,  Chicago,  III. 


Flexibility  to  admit  changes  and  rearrange¬ 
ments  and  ease  of  extension  for  future  growth 
characterize  the  electrical  installation  in  the  new 
Middle  West  plant  and  executive  office  of  the  Jewel  Tea 
Company  at  Barrington,  Ill.  The  same  symptoms  of 
modernity  are  expressed  in  the  building,  designed  by 
Holabird  &  Root,  architects,  in  which  the  plant  is  housed. 
They  characterize  also  the  company  itself,  although  the 
30  years  in  which  the  Jewel  Tea  wagons  of  yesterday  and 
the  motorized  equipment  of  today  have  been  familiar 
objects  on  the  highways  and  byways  of  the  country 
might  excuse  even  an  ultra-conservatism. 

The  most  obvious  evidence  of  up-to-dateness  in  an 
industrial  electrical  installation  is  the  lighting,  and  in 
this  respect,  both  literally  and  figuratively,  the  new 
Jewel  plant  shines.  Literally,  because,  atop  the  ground 
rise  on  which  it  stands,  the  building,  400  ft.  long,  100  ft. 
wide  and  five  stories  high,  is  bathed  in  floodlighted 
radiance  that  brings  out  the  simple  lines  of  its  design  and 
plays  up  the  contrast  between  the  whiteness  of  the  Bed¬ 
ford  stone  walls  and  the  blackness  of  the  spandrels  below 
and  above  the  windows.  Figuratively,  because  every 
operation  and  function  in  the  building  was  studied  and 
is  supplied  with  the  intensity  and  kind  of  light  it  needs. 

The  plant  is  a  combination  factory,  warehouse  and' 
general  office.  The  electrical  layout  is  such  that  spaces 
devoted  to  any  one  of  these  functions  may  be  readily 
adapted  to  the  uses  of  either  of  the  two  others.  All 
branch  feeders  are  of  sufficient  capacity  so  that  new  plant 
or  office  departments  may  be  added,  or  an  existing 


department  moved,  anywhere  in  the  building.  Convertible 
type  distribution  cabinets  are  used  throughout  so  that 
circuits  may  be  changed  from  30  to  60  or  100  amp. 
capacity  simply  by  changing  panel  sections  in  the  cabi¬ 
nets.  The  power  load  totals  560  kw.  in  174  motors, 
mostly  in  small  sizes.  The  installation  will  permit  the 
use  of  500  kw.  in  lighting  when  future  conditions  require 
it,  although  at  the  present  time  the  connected  lighting 
load  is  below  this  figure. 

The  principal  manufacturing  operations  are  the 
processing  of  coffee  and  the  weighing  and  packaging  of 
this  and  other  comijiodities.  At  the  north  end  of  the 
building  is  located  the  coffee-roasting  equipment.  The 
green  coffee  is  unsacked  on  the  fourth  floor,  dropped  to 
the  third,  where  it  is  milled  and  returned  to  the  fourth 
floor  for  mixing,  then  carried  by  bucket  elevators  direct 
to  the  hoppers  just  above  the  roasters  on  the  fifth  floor. 
After  roasting,  the  beans  are  moved  by  gravity  to  the 
Stoners  on  the  fourth  floor,  after  which  the  coffee  is 
lifted  by  suction  to  hoppers  on  the  roof,  and  from  there 
to  roasted  coffee  bins  on  the  fifth  floor.  From  here  it  is 
led  to  granulators  and  normalizers  (in  the  case  of  ground 

Flexibility  of  lighting  and  other  elec¬ 
trical  services  stand  out  in  the  design 
of  this  industrial  plant.  Requirement 
of  interchangeability  of  spaces  for 
manufacturing,  office  and  warehous¬ 
ing  uses  calls  for  wiring  adequacy 
throughout  the  building. 
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Fourteen 
foot-candles 
provided  in  this 
packaging  room 

Coffee  and  other  prod¬ 
ucts  are  weighed  and 
packed  in  cartons  by 
these  machines. 
Although  they  are 
wholly  automatic,  they 
do  need  supervision 
and  inspection  of  their 
operations.  For  this 
reason  a  fairly  high 
general  illumination  is 
supplied. 


coffee )  and  next  dr()|)])ed  to  flow  bins  on  the  third  floor. 
These  re,i,nilate  the  flow  of  ground  coffee  to  the  hoppers 
on  the  second  floor,  from  which  the  triple-sealed,  parch¬ 
ment-lined  cartons  are  filled.  There  are  two  units  of 
coffee  packaging  machinery  on  this  floor,  a  2-lh.  and  a 
3-11).  size,  and  each  of  these  is  equipped  with  a  carton 
former,  a  liner  and  a  bottom  sealer,  weighing  and  filling 
machines,  exact  weight  check  scales,  top  sealer,  label  and 
wrapping  machine,  and  carton  sealer.  After  packing,  the 
cartons  are  dropped  by  chutes  to  the  trucks  for  shipping 
on  the  fir.st  floor. 

The  enire  work  of  milling,  mixing,  roasting,  stoning, 
grinding  and  processing  is  automatic  in  every  respect, 
and  not  once,  either  in  processing  or  conveying  the  whole 
or  ground  beans  from  one  unit  to  another,  are  they 
touched  by  hand. 


The  many  requirements  for  lighting  in  this,  building 
for  manufacturing,  office,  storage  and  loading  sf)aces, 
auditorium  complete  with  stage,  home  service  kitchen, 
laboratory,  bowling  alleys  and  squash  courts  are  of  a 
wide  diversity.  The  coffee  beans  are  graded  and  sorted 
for  color  under  daylight  lamps.  In  spaces  used  for  han¬ 
dling  and  packing  finely  powdered  materials,  such  as 
baking  powder,  cocoa  and  pulverized  spices,  dust-tight 
units  are  necessary. 

Along  the  bowling  alleys  are  angle  type  reflectors  and 


General  illumination  in  this  coffee-roasting 
room  is  8  ft.-candles 

25  ft.-candles  is  provided  at  local  points  where  inspection 

of  the  process  re<iuire.s. 


/ 


/ 


The  Applied  Art  of 
Good  Lighting 


These  views,  and  others  reprf)duced  on  adjacent  pages, 
were  all  made  at  night,  with  no  added  light  source  for 
the  camera.  They  show  the  effectiveness  and  adequacy 
of  modern  lighting  equipment  when  used  with  skill  and 
intelligence. 


(At  top)  General  storage  space — 300-watt  lamps  in  18- 
in.  RI>M  domes,  hung  10  ft.  high  on  14-ft.  centers,  for  a 
floor  intensity  of  12  foot-candles. 

(Left,  center)  Loading  platform, — 200-watt  lamps  in  18- 
in.  RLM  reflectors,  on  15-ft.  H-in.  spacing  for  a  floor  in¬ 
tensity  of  6  foot-candles. 

(Right,  center)  President’s  office — Note  desk  lamps  with 
opaque  tops  and  diffusing  glassware. 

(Below)  General  office — 200-watt  lamps  in  inclosed 
units,  hung  11  ft.  6  in.  high  on  10-ft.  centers  for  12  foot- 
candles  at  desk  height.  The  glassware  will  accommodate 
300-watt  lamps  if  desired  later. 
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D  C ?iling  ouf/e  t,  300-  vmift  capacity, 200-  watt  /amps 
D-i  Wall  brac/eet  out/et 

tHConven/ence  out/et,  wa// mourTtec/,/00-watts 

- Uno/erf/oor  o/ucts 

•  Una/erf/oor  o/uct  Junction  boxes 

Under-floor  ducts  a  feature  of  office  layout 

Different  from  the  plant  areas,  the  20-ft.  column  bays  are 
quartered  both  ways,  resulting  in  a  10-ft.  lamp  spacing. 
The  heavy  lines  indicate  separate  under-floor  ducts  for 
floor  type  receptacles  and  telephone  outlets. 


D  Cei/mg  outlet-300  watt 

CH  Convenience  out  let-100  watt,  wa//  mounted 

HH  Wa//  bracket  out/et-50  watt,  watchman's  //ght 


Symmetrical  arrangement  includes  frequent 
convenience  outlets 

Note  the  one-way  quartering  of  lighting  units  on  approx¬ 
imately  14-ft.  centers  in  the  20-ft.  column  bays.  This 
makes  a  symmetrical  arrangement  and  eliminates  column 
shadows. 


-Poof  s/ab  notched  so  that 
fixture  canopy  is  horizontal 


spot  lights  over  the  pins.  In  the  squa.sh  courts  twelve 
600-watt  flush  ceiling  fixtures  with  prismatic  lenses  light 
equally  the  walls  and  floor.  The  details  of  the  installa¬ 
tion  are  presented  in  the  accompanying  table  and  illustra¬ 
tion  captions. 

Conspicuous  in  the  service  vault  at  the  new  Jewel  tea 
plant  is  the  total  absence  of  open  construction.  The  unit 
primary  cabinet  into  which  the  three-phase,  four-wire, 
2, 300-4, 000- volt  cable  goes  from  the  distribution  system 
of  the  Public  Service  Company  of  Northern  Illinois  con¬ 
tains  the  disconnecting  |X)thead,  the  oil  circuit  breaker 
and  the  metering  and  tripping  current  and  potential 
transformers.  From  this  cabinet  the  primary  runs  to  the 
transformers  are  in  metal  conduit,  as  are  also  the 


Skylights 


San 

aligner 


Fixture  suspension  in  general  office 

The  sawtooth  skylight  roof  necessitated  special  devices  for 
hanging  the  lighting  units.  The  fixtures  are  stem-sus¬ 
pended  on  ball  aligners.  Six-inch  square  horizontal 
recesses  are  provided  for  the  lamp  outlet  boxes. 


Characteristics  of  Lighting  Installation  Summary 

Mounting  Foot-  Color  of  Color  of 

Spacing  Height  Candles  Ceiling  Walls  Remarks 

200  10  ft.  0  in.  X  10  ft.  0  in.  lift.  6  in.  12  Natural  Celotex  Natural  Celotex  Sawtooth  skylight  ceiling 


W’atts  per 

Type  of  Fixture  Fixture 
Holophane  No.  2140 

6-in.  glass . 

Special  design,  semi- 
indire<!t . 


Main  office. 


President's  office. 


10  ft.  0  in.  9  general  Light  cream  Butternut 
20  local 


.4uditoriuin .  Direct-inclosing 

glass .  300 

Stage . 

Coffee  roasting  department.  18-in.  standard  dome  300  W.B. 


10  ft.  0  in.  X  10  ft.  0  in.  10  ft.  0  in.  10  Warm  gray 

.  3  to  40  . 

10 ft.  0 in.  X  10 ft.  0 in.  lOft.Oin.  8 general  Dull  white 
25  local 

10  ft.  0  in.  X  10  ft.  0  in.  9  ft.  0  in.  10  Dull  white 

10  ft.  0  in.  X  20  ft.  0  in.  9  ft.  0  in.  12  Dull  white 

stagger 


Warm  gray 


Dull  white  Lights  omitted  over  high 

machines 

Borrowed  lights  . 

Dull  white  Fur  future  manufacturing 


Chemical  laboratory .  18-in.  Glassteel  unite.  200 

Storage  space,  fourth  floor. .  18-in.  standard  dome  300  W.B. 


hispection  and  premium 

department .  Total  indirect .  300 

Coffee  packing  department  18-in.  standard  dome  300  W.B. 


9  ft.  0  in.  8  Dull  white 

9  ft.  0  in.  14  Dull  white 


Bright  blue 
Dull  white 


10  ft.  0  in.  X  10  ft.  0  in. 
10  ft.  0  in.  X  20  ft.  Oin. 
stagger 

10 ft.  Oin. X  10 ft.  Oin. 


White 


Wall  is  striped  gray,  dark 
at  floor,  light  at  ceiling 


Cafeteria 


Special  indirer't. 


6  Gray 

8  White 

5  W'bite 


Loading  platform .  18-in.  standard  dome  200  W.B. 

Electric  switchboard  room .  1 8-in.  standard  dome  300  W.B. 

Boiler  room .  18-in.  standard  dome  300  W.B. 

Note — W.  B.  after  lamp  wattage  indicates  white  bowl. 
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^^'Pofheao/  anafsw/fch 
cabinet  inc/ua/ing 
I  contnyl  and  meten'ng 


Power  supply 
facilities  and 
primary  cabinet 


OH 

switch 


Note,  common  ground 
used 


Potential 
( ^uses  no  t  shown) 

/hS'phase  disconnect 


Power 2,300/4. 000/230  volt 


to  be  desired,  chiefly  from 
the  lack  of  adequate  defi¬ 
nition  of  the  exact  thing 
which  the  subject  is  to 
appraise. 

The  second  method  con¬ 
sists  in  measuring  the  visi¬ 
bility  of  an  object  under 
various  conditions  of  glare. 

secondary  runs.  Three-phase  power  at  230  volts  is  sup-  the  object  itself  having  nothing  to  do  wfith  the  glare  con- 

plied  from  a  bank  of  three  100-kva.  transformers  con-  ditions.  This  method  has  the  advantage  of  definiteness 

nected  with  Y  primaries  and  delta  secondaries.  The  and  fair  precision.  It  is  emphasized  that  the  two  methods 

primary  neutral  is  normally  open,  but  it  may  be  closed  in  described  are  not  methods  for  appraising  the  same  thing, 

order  to  provide  open  delta  operation  if  a  transformer  is  They  are  to  be  considered  as  approved  methods  for 

burned  out.  The  three  75-kva.,  2,300/1 15/230-volt  light-  determining,  the  effects  of  glare  in  terms  of  discomfort 

ing  transformers  are  independently  connected  on  the  and  of  reduced  visibility,  respectively, 

three  phases  and  their  loads  balanced  in  the  building  The  results  from  an  experiment  in  w^hich  the  effect  of 
wiring.  Arrangements  on  the  secondary  switchboard  glare  is  appraised  in  terms  of  discomfort  are  presented 

permit  this  balancing  and  also  provide  for  redistribution  in  the  following  table.  A  clear  lamp  and  a  frosted  lamp 

of  the  load  between  the  remaining  two  if  one  of  the  of  approximately  equal  candlepowers  toward  the  eye 

transformers  should  fail.  All  transformer  primary  con-  were  compared  with  two  dififerent  glare  sources:  (1)  A 

nections  on  both  light  and  power  are  made  through  cut-  diffusing  surface  3  in.  in  diameter  and  (2)  the  bare  fila¬ 

ment  of  a  clear  lamp.  The  subjects  adjusted  the  candle- 
power  of  the  comparison  glare  source  until  the  test 
source  and  the  comparison  source  seemed  equally  glaring. 

Candlepower  of  Comparison  Glare  Source 
Te.st  Lamp  for  Equal  DLscomfort 

Type  Candlepower  Diffusing  Surface  Bare  Filament 

Frosted  38.8  27  15 

Clear  41.5  42  25 

It  will  be  noted  that  the  clear  test  lamp  produced  a 
greater  glaring  effect  (appraised  by  discomfort)  than 
did  the  frosted  lamp  in  both  comparisons.  The  data 
presented  indicate  that  the  discomfort  per  candlepower 
of  the  glare  source  is  nearly  twice  as  great  for  the  bare 
filament  as  for  the  diffusing  surface. 

When  a  glare  source  is  appraised  in  terms  of  reduced 
visibility,  it  has  been  established  that  the  degree  of  im¬ 
pairment  of  vision  is  almost  entirely  a  function  of  the 
intensity  of  illumination  produced  at  the  eye  by  the  glare 
source,  the  brightness  and  area  of  the  glare  source  being 
of  little  or  no  importance.  If  the  same  glare  source  is 
appraised  by  both  methods,  a  glare  condition  which  may 
be  judged  quite  uncomfortable  often  shows  no  detectable 
reduction  of  visibility.  It  follows  that  a  glare  condition 
which  appreciably  reduces  visibility  is  certainly  an  ad¬ 
verse  condition  for  the  eves. 


I  3-75 Kva. 

lighting 
\  trans- 
\formers 

2.300 /n5j230V. 


The  Appraisal  of  Glare 


By  M.  LUCKIESH 

Director  Lightinq  Research  Laboratory, 

Cener*l  Electric  Conipany,  Cleveland,  Ohio 

'i'here  are  two  general  methods  for  determining  the 
effects  of  glare.  In  one  of  these  the  subject  of  the  ex- 
j)eriment  is  asked  to  report  on  the  unpleasantness  or 
di.scomfort  resulting  from  the  presence  of  the  glaring 
light  source.  More  reliable  results  are  obtained  if  the 
ex])eriment  is  so  arranged  that  the  subject  compares  the 
relative  glare  from  two  light  sources  in  this  respect, 
'riiis  method  has  the  advantage  of  being  the  mo.st  .sensi¬ 
tive  one  that  has  been  devised.  However,  it  leaves  much 
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What  is  this  Long  Beach  mer¬ 
chandising  experiment?  What  is  the 
present  status?  Will  it  succeed  or 
fail?  What  is  the  attitude  of  the 
power  company,  the  dealer,  the  man¬ 
ufacturer  and  the  jobber? 

By  W.  C.  HESTON 

Pacific  Coast  Editor  Electrical  World 


reported  that  a  movement  is  under  way  by  manufac¬ 
turers  to  place  the  electric  range  on  a  sound  merchandis¬ 
ing  basis  so  that  dealers  can  make  a  legitimate  profit. 
W  ith  only  one  exception  local  representatives  of  range 
manufacturers  admit  the  truth  of  the  dealer’s  contention. 
This  representative  is  not  willing  to  admit  that  volume 
can  ever  be  secured  through  the  dealer.  As  to  co-opera¬ 
tion,  one  large  manufacturer  has  already  taken  steps  to 
lend  his  full  support,  and  others  no  doubt  will  follow  as 
a  natural  consequence. 

Before  pointing  out  other  weaknesses  in  the  present 
situation  it  will  be  well  to  tell  something  of  the  plan. 
The  Edison  company  withdrew  eight  range  salesmen 
when  the  plan  became  effective.  Since  October  1,  1930. 


CAN  dealers  take  over  major  appliance  selling  and 
do  a  load-building  job  satisfactory  to  the  power 
company  ?  The  answer  is  expected  to  emerge 
from  an  experiment  now  being  conducted  in  Long  Beach, 
Calif.  Here,  by  agreement  with  the  Electragists,  Long 
Beach  merchants  and  electrical  dealers,  the  Southern 
California  Edison  Company,  Ltd.,  withdrew  from  major 
appliance  selling  on  October  1,  1930,  to  give  ^dealers 
fifteen  months,  or  until  December  31,  1931,  to  demon¬ 
strate  what  they  can  do. 

It  is  too  early  to  predict  the  outcome,  but  after  four 
months’  operation  of  the  plan  certain  things  stand  out, 
and  if  enthusiasm  will  put  it  over  the  dealers  will  surely 
win.  However,  according  to  dealers,  two  things  are 
vitally  wrong  under  the  present  set-up,  on  ranges  in 
particular.  First,  the  margin  of  profit  is  not  .sufficient 
on  electric  ranges  to  enable  the  dealer 


the  company  has  sold  table  appliances  only  at  its  district 
office,  leaving  a  clear  field  fpr  the  dealers  on  major  ap¬ 
pliances.  Eleven  dealers  went  in  on  the  plan,  three 
department  stores,  four  electrical  stores,  two  furniture 
stores  and  two  hardware  stores.  Of  these,  one  electrical 
specialty  shop  has  gone  out  of  business  and  one  furniture 
store  dropped  out  due  to  lack  of  display  space,  leaving 
nine  dealers  still  participating. 

At  the  outset  it  was  agreed  that  co-operative  news¬ 
paper  advertising  would  be  carried  during  the  power 
company’s  nine-week  fall  range  campaign  from  October 
1  to  December  12.  The  power  com|)any  matched  column 
inches  of  space  with  the  dealers,  each  running  a  total  of 
540  column  inches,  or  a  combined  total  of  1,080  inches. 
Each  power  company  had  carried  a  list  of  participating 
dealers  at  the  foot  of  the  ad.  The  company  maintained 
a  range  salesman  on  its  floor  who  handed  prospects  a 
card  listing  dealers  selling  ranges. 


to  put  the  necessary  advertising,  pro¬ 
motion  and  selling  effort  back  of 
them  to  insure  volume.  Second, 
manufacturers  and  distributors  mu.st 
give  dealers  the  same  degree  of  co¬ 
operation  they  did  the  power  com¬ 
pany  in  the  way  of  advertising,  train¬ 
ing  of  salespeople,  cooking  schools, 
demonstrations,  etc.  These  things 
the  dealers  confidently  expect  will 
soon  be  rectified,  otherwise  they  must 
admit  failure  before  they  start.  .Al¬ 
ready  several  range  manufacturers 
and  distributors  have  increased  dis¬ 
counts  to  around  40  per  cent,  but  the 
margin  is  still  too  low.  The  gross 
])rofit  on  electric  ranges  is  only  about 
58  per  cent  of  what  it  is  on  gas  ranges 
and  the  household  goods  dealer’s  ten¬ 
dency  naturally  is  to  take  the  line  of 
least  resistance  and  lean  to  gas.  It  is 


followIn9  D«al«rs  dl»pUy.  damonstratt 
and  mII  fast-cooking  ELECTRIC  RANGES,  at 
terms  to  suit  your  convenience,  in  co-opera- 
tion  with  the  Southern  California  Edison 
Company.  Ltd. 

department  stores 

Parmalee-Dohrmann  Co.  520  Pine  Ave. 

Sears  RoebucL  and  Co.  Sth  and  American 
The  Wise  Co,  Broadway  at  Pine 

ELECTRICAL  STORES 
Bdfy  Electric  Co.  128  W.  4th  St. 

Blomskog  Electric  Shop  412  American 

Kuster-Wetzel  Electric  Co.  214  E.  Broadway 
Mills  Electric  &  Radio  Co.  328  Pine 


FURNITURE  STORES 


B.*rker  Bros. 

Phillips  Furniture  Co- 


Broadway  at  Locust 
630  Pine  Ave. 


HARDWARE  STORES 
American  Ave.  Hdwe.  Co.  437  American 
Horace  W.  Green  &  Sons  Hdwe.  Ce.  S48  Pine 


•Approximately  half  the  time  of  the 
local  secretary  of  the  Electragists  was 
spent  in  Long  Beach  during  the  first 
45  days  of  the  trial  to  get  things  run¬ 
ning  smoothly. 

So  far  the  plan  can  hardly  be  said 
to  have  been  successful.  Dealers 
realize  that  they  got  away  to  a  jxjor 
start,  but  they  are  still  optimistic  and 
confident.  Up  to  the  first  of  Febru¬ 
ary,  1931,  dealers  had  sold  27  ranges 
retail,  according  to  the  best  check  that 

Range  prospeas  calling  at  power 
company’s  office  were  handed 
this  card  listing  dealers  selling 
electric  ranges 
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could  be  made.  In  addition  45  ranges  were  sold  to  apart¬ 
ment  houses  wholesale  by  range  distributors.  This  is  a 
total  of  72  ranges,  or  approximately  one- fourth  the  quota 
of  300  set  for  the  dealers  by  the  power  company  in  one- 
fourth  of  the  trial  jjeriod.  This  does  not  compare  favor¬ 
ably  with  former  sales  of  the  power  company,  but  there 
are  several  reasons  why.  During  1929  the  Edison  com¬ 
pany  sold  292  ranges  retail,  222  more  were  sold  at  whole¬ 
sale,  and  dealers  sold  16.  In  1930  the  power  company 
sold  213  retail,  141  were  sold  wholesale  and  dealers  sold 
1 1 .  The  i)ower  company’s  quota  for  the  fall  cam])aign  for 
Long  Beach,  with  its  45,000  residential  meters,  would 
have  l^een  216  ranges.  Sales  for  the  system  as  a  whole 
(luring  the  campaign  were  about  80  per  cent  of  quota 
and,  applying  this  percentage  to  Long  Beach,  probable 
sales  would  have  been  172  ranges.  As  against  this  deal¬ 
ers  and  distributors  sold  only  72  ranges  in  a  month's 
longer  period.  However,  these  figures  cannot  and  must 
not  Ije  taken  literally  because  they  do  not  prove  the  case 
one  way  or  the  other. 

Dealers  are  handicapped 

In  all  fairness  to  dealers,  certain  handicaps  must  be 
recognized.  In  the  first  place  dealers  took  over  the  busi¬ 
ness  at  an  inauspicious  time,  for  two  reasons.  Business 
conditions  are  poor  in  Long  Beach  and  probably  worse 
in  proportion  than  in  other  southern  California  com¬ 
munities.  That  sales  of  major  household  equipment  are 
way  below  normal  in  Long  Beach  is  evidenced  by  the 
fact  that  gas  range  sales  in  1930  were  only  one-third  of 
normal  volume.  People  are  not  spending  money  for 
major  appliances.  The  other  important  factor  is  that 
the  electric  range  has  not  received  sufficient  public  ac¬ 
ceptance  in  the  territory  to  enable  dealers  to  carry  the 
full  sales  burden.  Only  about  1,000  ranges  are  now 
served  in  Long  Beach,  which  is  a  saturation  of  less  than 
2^  per  cent. 

How  dealers  can  be  expected,  or  they  can  expect,  to 
develop  a  wide  public  acceptance  from  this  point  without 
some  active  sales  support  from  the  power  company  is 
hard  to  answer.  If  they  can  do  it  they  have  done  next 
to  the  seemingly  impossible.  Power  companies  in  the 
Pacific  Northwest  that  have  been  so  successful  in  selling 
ranges  do  not  figure  that  they  are  over  the  knee  of  the 
public  acceptance  curve  until  a  saturation  of  at  least  15 
|H?r  cent  has  been  reached.  In  the  case  of  Long  Beach, 
5,750  additional  ranges  must  be  sold  to  reach  this  satu¬ 
ration. 

The  Edison  com])any  was  in  a  fair  way  to  sell  the  idea 
of  electric  cooking  in  a  reasonably  short  period  of  time, 
as  evidenced  by  the  1929  and  1930  sales  given  al)ove. 
but  it  was  doing  this  by  high-pressure  selling  with  six 
to  eight  experienced  salesmen  capably  supervised.  Some 
far  more  comi)rehensive  sales  plan  than  the  one  now  in 
efifect  in  Long  Beach  must  be  set  up  before  dealers  can 
ever  hoj)e  to  put  the  job  over  alone.  These  things  the 
dealers  recognize,  and  on  February  15,  1931,  a  full-time 
lange  si^ecialist,  to  work  60  days  under  direction  of  the 
h'lectragists,  was  employed  to  work  with  dealers  and 
su|)ervise  sales  promotion.  This  is  a  step  in  the  right 
direction  and  should  bring  results. 

Several  other  things  have  worked  to  the  disadvantage 
of  the  dealers.  Lack  of  .sales  supervision  and  some  bet¬ 
ter  method  of  handling  prospects  secured  by  the  power 
company  are  two  of  these.  Sales  supervision  and  co- 


Let  Yout  Electric  Range 
Keep  that  3  o’clock  Date 
with  your  Kitchen 


Rivt  yee  •  )  e^ckck  with  yom 
kitchca  ilnwif  ertry  tfurnooe?  Don  it 
Urp  fee  £(em  ntny  tkingi  you’d 

liU  to  do . . .  hurry  you  kom«  when  you'd 
like  te  linfV  •  • .  teke  you  iiuloorv  when 
eutdoon  •  oc  itt  loTdiost? 

Tkto  why  mot  kc  your  ckctric  rtofo 
keep  that  5  o'clock  date  for  your  Yith 
■wdero  temperacure  aod  cimios  cootrola 
aad  (hia  acieetifically  aodero  cookiof 
method,  there’s  oo  oood  for  you  to  be  home 
oc  )  o’clock  to  do  the  purely  mochinical 
duop  oocesoary  to  start  diooer  coding. 

You’eo  dreamed,  perhaps,  of  a  perfect 
fcwel  a  maid  who  would  do  just  such 
thiags  for  you.  But  eves  if  you  had  such  a 
maid,  mmoooe  would  spirit  her  away  from 
you,  or  sDoic  lucky  mao  would  aurry  bar, 
ood  you’d  be  right  back  where  you  started 
IfiA  let  mot  with  ae  elacuic  rae^  k  as 


youn  for  life,  k  oAs  om  wagea.  oom  om 

food,  requires  ae  citrt  roam,  aad  deaaa't 
take  Thursday  sfceruoeas  otf. 

If  dus  sounds  oecr>«othaaiastic.  am  iho 
modern  doctric  ranges  that  your  heuashold 
appliance  aad  dccirie  equipment  dcaktu 
are  ibowiag  aad  be  cooeiacod.  It  wifi  be 
quite  the  aaoet  delightful  discooary  you 
haveceermade..  .an end, forcoar, to choaa 
)  o'clock  deaes  with  your  kitchsa. 


SEE  THESE  MODERN  ELECTRIC  RANGES 
AT  YOUR  FAVORITE  DEALERS 

The  following  dealers  diaplay,  demonstrate  and  sell  fast*eooking  ELEC¬ 
TRIC  RANGES,  at  terms  to  suit  your  convenience,  in  co>operation  with 
the  Southern  California  Edison  Company,  Ltd. 


Amcrkaa  Ave.  Hardware  Co.,  437  American 
Barker  Broe.,  Broadwey  at  Locuri 
Baly  Clcctrte  Co«  IM  Weat  rewth  fb 
Btamskaff  Electric  Skep.  411  American 
Beraee  W.  GrcM  *  Sana  Udoa.  Ca,  »tt  llna 


Kuater-Wetael  Eleetrle  Ca„  214  E.  Breadwmy 
MUIe  Claetrle  A  Badla  Ca„  S2t  Elaa 
FarmeleC'Dahnaana  Ca,.  I2S  Pina  Aem. 
PkiUlpe  Punllart  Ce„  43#  Ptao  Aee. 
Sean  Beebuck  aad  Ce„  Sth  A  Amerlna 
The  Wlae  Ce..  Braadway  at  Pina 


Type  of  power  company  co-operative  adver¬ 
tising  carrying  dealers’  names  done 
in  Long  Beach 


ordination  of  effort  can  possibly  he  brought  about 
through  the  Electragists’  representative  and  the  co¬ 
operation  of  manufacturers  previously  mentioned. 
Handling  of  prospects  was  inijiroved  late  in  January  by 
having  the  power  com])any  turn  them  over  to  one  of  the 
dealers,  who  passes  them  out  to  participating  dealers  in 
rotation.  This  is  a  temporary  expedient  until  some  bet¬ 
ter  system  is  worked  out. 

Another  thing  dealers  had  to  contend  with  was  a  $10 
increase  in  wiring  charge  as  soon  as  they  took  over  sales. 
A  strict  ordinance  in  Long  Beach  makes  the  average 
cost  $45,  but  the  power  company  had  been  absorbing  $10 
of  this,  so  the  price  to  the  customer  had  to  go  up  $10. 
One  dealer  said  that  the  only  solution  to  the  wiring 
j)roblem  was  for  power  com])anies  to  find  some  way  ot 
capitalizing  this  expense.  Already  an  investigation  into 
this  possibility,  as  well  as  that  of  providing  temporary 
wiring  for  renters,  is  under  way  in  California. 

Trade-in  allowances  was  another  factor.  Dealers  have 
.set  a  maximum  of  $10,  whereas  it  seems  that  the  power 
company  had  a  method  of  figuring  allowances  for  old 
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stoves,  which  in  some  instances  were  considerably  in 
excess  of  this  figure.  The  practice  of  most  utilities  on 
the  I’acific  Coast  in  this  respect  is  to  allow  10  per  cent 
of  the  cash  i)rice  of  the  electric  range  as  a  trade-in  on 
present  cooking  equipment. 


Rural  Electrification 
Progresses  in  Illinois 


What  will  be  the  outcome? 

'I'his  remains  to  he  seen.  Dealers  are  wholehearted 
and  unstinting  in  their  praise  of  tlie  co-operative  .spirit 
of  the  Edison  company;  dealers  are  ])ositive  they  can  do 
the  jol)  and  do  it  alone ;  they  do  not  want  the  power  com- 
])aiiy  hack  in  the  business  on  any  basis;  the  ])Ower  com¬ 
pany  has  ac(juiesced  to  the  demands  of  the  dealers  and 
i>  willing  to  be  shown ;  jobbers  and  distributors  do  not 
think  dealers  can  do  the  selling  job  alone;  they  feel  that 
the  power  company  should  be  back  in  the  business  on  a 
kilowatt  compensation  basis  for  salesmen,  whereby  sales¬ 
men  receive  so  much  per  kilowatt  (one  conij^any  j^ays 

per  kilowatt )  of  connected  load,  irrespective  of  who 
makes  the  sale,  but  with  a  small  ])ercentage  (probably 
2  per  cent )  in  favor  of  the  salesman  so  that  he  does  not 
enter  into  collusion  with  the  dealer  and  shunt  all  business 
through  his  hands ;  manufacturers  and  di.stributors  of 
water  heaters  and  heavy-duty  air  heaters  feel  that  they 
are  out  of  the  picture  becau.se  these  devices  re((uire  sales 
specialists  with  some  technical  knowledge,  and  if  the 
power  company  does  not  promote  them  they  will  not  be 
sold ;  they,  too,  feel  that  the  power  company  should  be 
back  in  the  business  on  the  kilowatt  compensation  basis ; 
likewise,  the  Electragists  favor  this  method  of  ])ower 
company  co-operation  and  compensation. 

In  any  event,  it  can  be  said  of  the  Long  Beach  experi¬ 
ment  that  all  animosity  has  been  ironed  out  and  all  inter¬ 
ested  jxirties  have  gone  into  this  test  case  with  open 
minds  and  with  the  fullest  spirit  of  co-operation.  The 
industry  will  watch  with  the  keenest  interest  the  filial 
outcome. 
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By  RICHARD  BOONSTRA 

Agricultural  Engineer 

Public  Sennev  Company  of  Northern  Illinois,  Chicago,  III. 

Progress  in  rural  electrification  made  by  the  Public 
Service  Company  of  Northern  Illinois  during  1930  in¬ 
dicates  that  much  can  be  done  even  in  a  bad  business 
year  in  extending  lines  to  farm  customers  and  in  jiro- 
moting  the  use  of  energy  by  those  customers.  To  sell 
this  class  of  service  the  comjiany  has  put  into  the  field 
men  who  are  capable  of  working  with  the  farmer  on  all 
of  his  problems,  because  worth-while  applications  of 
electricity  must  l)e  based  upon  a  sound  knowledge  of 
these  problems.  It  is  only  by  this  means  that  electric 
service  can  be  made  an  essential  requirement  of  farm 
life,  to  bring  those  comforts  and  conveniences  of  elec¬ 
tricity  to  those  who  produce  so  large  a  i)roportion  of  raw 
materials  for  human  and  animal  needs. 

Public  Service  of  Northern  Illinois 
Rural  Load  Growth  in  1930 

Total  mile.s  of  farm  line  in  service  .  2,251 

Miles  of  farm  line  built  during  11130 .  466 

Number  of  farms  connected  during  llt2:- .  1,299 

Number  of  farms  connected  during  19.30 .  2,017 

Percentage  of  farms  served  to  total  number  in  terri¬ 
tory,  per  cent  .  28.4 

Yearly  gross  revenue  estimated  for  new  b.isines.s  signed 

during  1930  . $137,910 

The  accompanying  chart  shows  that  the  buying  of  elec¬ 
trical  equipment  by  the  farmers  on  the  lines  of  the 
Public  Service  Company  of  Northern  Illinois  has  not 
diminished  in  1930,  but  increased.  Also  the  number  of 
new  farm  customers  has  substantially 
increased.  These  increases  were  made 
possible  by  intelligent  and  extensive 
co-operation  with  the  farmer  through 
a  rural  service  department  whose  ])er- 
sonnel  is  adetpiate  in  training  and  in 
numbers  to  the  job  before  it.  Con¬ 
siderable  progress  has  been  made  in  the 
development  of  ])ersonnel  through  the 
medium  of  rural  electrification  short 
courses,  such  as  those  conducted  by  the 
University  of  Illinois.  Purdue  Univer¬ 
sity  and  the  University  of  Wisconsin. 

It  has  been  found  that  demonstra¬ 
tions  of  equipment  on  the  farmers’ 
premises,  letting  the  farmers  judge  for 
themselves,  was  one  the  greatest  aids 
in  selling  equipment.  Such  demonstra¬ 
tions  in  1930  were  confined  entirely  to 
feed  grinding,  silo  filling,  electric  cook¬ 
ing  and  water  pumping.  Proper  credit 
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is  due  to  the  manufacturers  of  these  equipments  for  their 
hearty  co-operation  in  furnishing  machinery  economical 
to  operate.  Feed  grinders  and  silo  fillers  are  two  ex¬ 
cellent  examples. 


T 

READERS'  FORUM 


Primary  Network  Involves  Problems 

To  the  Editor  of  the  Electrical  World; 

The  three  articles  on  “The  Primary  Network”  which 
were  published  in  the  Electrical  World  for  March 
14,  1931,  indicate  that  considerable  attention  is  being 
given  to  the  problem  of  providing  satisfactory  systems 
for  the  distribution  of  electric  service  and  the  problem 
of  reducing  the  cost  of  such  systems.  However,  there 
is  danger  in  attemj^ting  to  draw  general  conclusions  from 
the  claims  made  in  these  articles,  some  of  which  are 
based  purely  on  theoretical  considerations  and  others  on 
small  iiLstallations  with  little  or  no  actual  operating 
ex])erience. 

It  should  be  noted  that  all  three  of  the  cases  described 
involve  small  areas  where  transmission  circuits  already 
existed  and  that  practically  no  expense  is  included  for 
transmission  circuits.  In  such  comparisons  the  invest¬ 
ment  in  transmission  circuits  should  be  recognized  as  a 
part  of  the  total  investment  if  not  of  the  immediate  in¬ 
vestment  required.  The  comparisons  in  these  cases  were 
made  with  radial  systems  which  obviously  do  not  take 
advantage  of  some  of  the  more  recent  ideas  in  distribu¬ 
tion  engineering. 

Some  of  the  claims  made  for  the  primary  network 
scheme  seem  somewhat  e.xtravagant  and  others  probably 
cannot  be  realized  in  many  practical  cases.  It  is  very 
doubtful  if  locations  for  network  substations  can  be  se¬ 
cured  in  every  case,  or  even  in  most  cases,  without  any 
exjiense  for  real  estate,  at  least  in  cities.  The  cost  of 
substation  buildings  and  equipment  should  not  and  need 
not  be  any  higher  for  a  properly  designed  radial  sub¬ 
station  than  for  the  primary  network  scheme.  The 
radial  substation  lends  itself  to  standardization  quite  as 
readily  as  the  ])riinary  network  scheme  and  additions  can 
be  made  in  small  increments  in  either  case. 

'I'he  apjilieation  of  the  primary  network  scheme  to 
larger  territories  involves  a  number  of  very  difficult 
problems.  In  the  ideal  network  scheme  a  different  trans¬ 
mission  circuit  would  be  provided  for  each  unit.  Obvi¬ 
ously.  this  cannot  be  realized  in  any  ordinary  case  and  it 
becomes  necessary  to  connect  two  or  more  units  to  each 
transmission  circuit.  Two  units  connected  to  the  .same 
transmission  circuit  must  not  be  adjacent  nor  even  alter¬ 
nate  to  each  other  in  the  network,  but  must  be  separated 
in  every  direction  by  at  least  two  units  connected  to 
diflferent  transmission  circuits.  It  can  readily  be  .seen 
that  when  this  idea  is  ap])lied  to  a  large  area  it  results  in 
an  extensive  and  complicated  system  of  transmission 
circuits  and  becomes  very  difficult  and  costly. 

In  addition  to  the  difficulty  involved  in  the  transmis¬ 
sion  circuits,  as  described  above,  the  problem  of  relaying 
an  extensive  ])rimary  network  is  rather  difficult.  The 
inverse  time  relays  may  operate  satisfactorily  on  feeder 


faults  if  each  unit  has  four  feeders  connected  and  all 
transformers  are  in  service.  However,  with  a  trans¬ 
former  out  of  service  there  is  danger  of  undesired  opera¬ 
tions,  particularly  if  less  than  four  feeders  are  connected 
to  the  unit  whose  transformer  is  out  of  service.  This 
danger  is  still  further  increased  by  inequalities  in  the 
impedance  of  different  feeders  which  cannot  be  avoided 
in  practical  cases. 

While  the  voltage  level  in  the  network  scheme  may 
be  more  uniform  than  in  a  radial  scheme  with  long  feed¬ 
ers,  it  should  be  noted  that  in  the  primary  network 
scheme  it  is  practically  impossible  to  apply  load  com- 
f)ensation  without  involving  instability  between  regula¬ 
tors.  Since  the  voltage  drop  in  distribution  transformers 
is  a  large  jiart  of  the  total  voltage  drop,  this  is  a  very 
serious  objection.  In  a  radial  system  load  compensation 
can  be  provided  to  overcome  the  voltage  drop  in  the  dis¬ 
tribution  transformers  as  well  as  in  the  primary  circuits. 

It  is  easily  possible  in  a  properly  designed  radial  sys¬ 
tem  to  keep  the  duty  on  oil  circuit  breakers  as  low  as 
or  even  considerably  lower  than  in  the  primary  network 
scheme.  In  a  large,  recently  designed,  radial  system  now 
in  operation  the  maximum  short-circuit  current  at  the 
4-kv.  bus  is  65,000  kva.  This  value  will  not  be  exceeded 
even  with  the  ultimate  development  of  the  scheme. 

In  a  projDerly  designed  radial  system  with  short  feed¬ 
ers  there  need  be  practically  no  greater  losses  than  in  the 
I)rimary  network  system.  The  principal  losses  are  in  the 
branches,  which  are  the  .same  in  either  case.  In  such  a 
radial  system  the  area  affected  by  an  outage  is  no  greater 
than  in  the  primary  network  system. 

About  two  years  ago  the  Buffalo  General  Electric 
Company  was  faced  with  the  problem  of  designing  and 
building  a  distribution  system  covering  a  territory  of 
about  65  square  miles.  The  load  was  in  excess  of 
100,000  kw.  In  this  case  it  was  necessary  to  provide 
transmission  circuits  to  serve  the  new  distribution  sys¬ 
tem.  The  primary  network  scheme  was  very  carefully 
and  thoroughly  studied  at  that  time  in  comparison  with 
several  other  schemes.  These  studies  resulted  in  the 
adoption  of  a  radial  scheme  having  practically  all  of  the 
advantages  of  the  primary  network  scheme  without  its 
disadvantages.  Comparative  estimates  indicated  that 
this  radial  scheme  would  cost  at  least  10  per  cent  less 
than  the  primary  network  scheme  for  the  same  territory. 
A  large  jiart  of  this  new  system  has  been  in  actual  suc¬ 
cessful  operation  for  over  a  year  and  it  is  intended  in 
the  near  future  to  publish  a  de.scription  of  the  system, 
together  with  some  of  the  results  of  actual  operation. 

In  making  comparisons  between  different  types  of 
distribution  systems,  care  should  lie  used  to  recognize 
not  only  the  immediate  investment  required  but  the  total 
investment,  including  that  represented  by  existing  facili¬ 
ties  which  may  he  used  in  connection  with  the  new 
scheme  being  considered.  Care  should  also  be  used  to 
avoid  drawing  conclusions  from  comparisons  between 
such  a  .scheme  as  the  primary  network  with  other 
schemes  which  do  not  take  advantage  of  some  of  the 
ideas  which  are  applicable  to  either  scheme.  In  these 
articles  many  of  the  features  claimed  for  the  primary 
network  scheme  may  be  used  to  advantage  quite  as  read¬ 
ily  in  a  properly  designed  radial  system. 

R.  T.  HENRY, 

Electrical  Engineer  in  Charge  of  Etesign. 
Buffalo,  Niagana  &  Eastern  Power  Corporation, 

Buffalo,  N.  Y. 
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Men  oF  the  Industry 


F.  J.  Gannon  Removes  to  Tampa 

Francis  J.  Gannon,  formerly  presi¬ 
dent  of  the  El  Paso  Electric  Company, 
HI  Paso,  Tex.,  is  now  associated  with 
the  Tampa  Electric  Company,  Tampa, 
Fla.,  and  in  his  new  position  will  as¬ 
sume  the  active  management  of  a  group 
(if  Stone  &  Webster  properties  in 
I'lorida.  Before  establishing  an  excel¬ 
lent  record  with  the  El  Paso  utility  Mr. 
( lannon  had  a  broad  background  of  ex¬ 
perience  that  fits  him  admirably  for  his 


O.  S.  Peters  Receives  Prize 

Orville  S.  Peters,  electrical  engi¬ 
neer  and  inventor,  of  Chevy  Chase, 
Md.,  has  been  made  the  recipient  of 
the  John  Scott  prize  of  $1,000  and  the 
John  Scott  bronze  medal  for  his  in¬ 
vention  of  the  electric  telemeter.  A 
native  of  Illinois,  Mr.  Peters  obtained 
his  technical  education  at  Montana 
State  College,  and  following  the  com¬ 
pletion  of  his  technical  studies  he 
joined  the  teaching  staff  of  his  alma 


Welsh  severed  his  connection  as  ex¬ 
ecutive  secretary  of  '  the  American 
Electric  Railway  Association  in  New 
York  City  to  take  the  position  with 
the  Cleveland  Railway  September  1, 
1929,  shortly  after  the  Van  Swerin- 
gens,  through  Metropolitan  Utilities. 
Inc.,  took  control  of  the  Cleveland 
property.  Before  entering  the  railway 
field  he  was  employed  as  an  electrical 
engineer  by  the  National  Tube  Com¬ 
pany,  Wheeling,  W.  Va.,  and  by  the 
Westinghouse  Electric  &  Manufactur¬ 
ing  Company  at  East  Pittsburgh.  Mr. 
Welsh  received  his  education  at  Wit¬ 
tenberg  College,  Harvard  University 
and  the  Massachusetts  Institute  of 
Technology.  He  is  a  fellow  of  the 
American  Institute  of  Electrical  En¬ 
gineers  and  for  several  years  served  as 
chairman  of  the  Pittsburgh  section  of 
that  organization. 


Everett  W.  Sweezy  has  resigned 
as  president  and  general  manager  of 
Utilities  Service  Company,  Suburban 
Light  &  Power  Company  and  Suburban 
Power  Company,  operating  in  a  score 
of  Ohio  cities.  Mr.  Sweezy  has  gone 
to  Los  Angeles  to  do  research  work  in 
design  of  ice  plants. 


James  W.  Welsh,  assistant  to 
President  Joseph  H.  Alexander  of  the 
Cie\  eland  Railway  Company,  has  re¬ 
signed  in  order  to  head  his  own  or¬ 
ganization  as  a  consulting  engineer 
with  headquarters  in  New  York  and 
a  branch  office  in  Cleveland.  Mr. 
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dent  of  the  Insulated  Power  Cable  Eiifji- 
neers’  Association  at  the  recent  election 
of  officers.  The  other  officers  elected 
were  T.  F.  Peterson,  cable  enfjineer  of 
the  American  Steel  &  Wire  Company, 
vice-president,  and  Dr.  R.  J.  Wiseman, 
chief  enj^ineer  of  the  Okonite-Callender 
Company,  secretary  and  treasurer. 

T 

J.  B.  AiacNeill  Undertakes 
New  Technical  Duties 

I'o  SE(  rRK  co-OHDiNATio.NT  of  effort,  the 
Westinjjhouse  Electric  &  .Manufacturine: 
Company  has  announced  the  appoint¬ 


ment  of  J.  B.  MacXeii.l  as  tjeneral  man¬ 
ager  of  distribution  enj^ineering  with 
hea<l(|uarters  at  East  Pittsburgh.  I'liis 
group  comjjrises  the  engineering  activi¬ 
ties  on  switchboards,  circuit  breakers, 
meters,  relays,  high-tension  insulators 
and  lightning  arresters. 

Mr.  MacNeill  is  a  graduate  of  the 
Lowell  Institute  and  Mas.sachusetts  In¬ 
stitute  of  Technology  and  has  been  con¬ 
tinuously  in  the  employ  of  the  Westing- 
house  company  since  1913.  Prior  to  his 
present  position  of  general  manager  of 
distribution  engineering  he  held  suc¬ 
cessively  the  positions  of  circuit  breaker 
engineer,  .section  leader  on  circuit 
breakers  and  manager  of  the  circuit 
breaker  engineering  department. 

'I'he  improvements  in  modern  switch¬ 
ing  e(|uipment  covering  high-speed  cir¬ 
cuit  interruption  at  high  voltages  for 
purpose  of  system  stability,  the  develop¬ 
ment  of  “Deion”  circuit  breakers,  the 
apparatus  for  network  operation  of 
alternating-current  distribution  circuits, 
and  isolated  phase  power-house  equip¬ 
ment  have  been  carried  out  under  his 
direction. 

Mr.  MacNeill  is  a  member  of  the 
-American  Institute  of  Electrical  Engi¬ 


neers,  the  iNational  Electric  Ligm  r\sso- 
ciation  and  the  National  Electrical 
Manufacturers’  Association,  and  in  addi¬ 
tion  to  being  active  in  committee  work 
in  these  bodies  has  presented  several 
contributions  to  the  literature  of  circuit 
interruption.  Mr.  MacNeill  spent  the 
summer  of  1930  reviewing  European 
practice  on  switchgear  and  distribution 
apparatus  subsec|uent  to  attending  the 
World  Power  Conference  at  Berlin  as 
a  representative  of  the  National  Elec¬ 
trical  Manufacturers’  -Association  .of  the 
United  States. 

T 

C.  A.  Mayo  Now  in  Salem 

Ci-ARE-VCE  A.  AIayo,  electrical  engineer 
of  the  Malden  (Mass.)  Electric  Com¬ 
pany  since  1923,  has  been  appointed 
assistant  manager  of  the  Eastern  Massa¬ 
chusetts  Electric  Company,  with  head- 
(juarters  at  Salem.  Air.  Mayo  is  one  of 
the  best  known  engineers  on  the  prop¬ 
erties  under  the  management  of  Charles 
H.  Tenney  &  Company,  Boston.  His 
early  career  included  service  with  the 
Oswego  Gas  &  Electric  Company,  as 
superintendent.  In  1915  he  returned  to 
Alalden  and  was  attached  to  the  under¬ 
ground  department  of  the  company, 
later  being  appointed  foreman  of  this 
and  the  meter  department.  Pioneer 
automatic  substation  installations  were 
made  in  the  northern  Boston  territory 
under  his  supervision.  In  his  new  post 
he  will  he  active  in  the  transmitting 
organization  which  interconnects  the 


Tenney  properties  centering  at  Salem 
and  serving  many  north  shore  points. 
Air.  Alayo  servecl  two  years  as  chair¬ 
man  of  the  engineering  section  of  the 
New  England  division.  N.E.L.A.,  and 
is  a  past-chairman  of  the  Electric  Lines 
Club  of  New  England,  besides  being 
active  in  the  -American  Institute  of 
Electrical  Engineers. 


OBITUARY 

W.  S.  Robertson,  who  became  asso¬ 
ciated  with  the  Combustion  Engineering 
Corporation  in  1912,  died  suddenly, 
Alarch  31,  at  his  home  in  Newark,  N.  J. 
Mr.  Robertson  was  in  his  seventieth  year 
and  was  actively  engaged  in  sales  work 
as  special  sales  representative  for  north¬ 
ern  New  Jersey  and  eastern  Pennsyl¬ 
vania  until  the  time  of  his  death. 

• 

Christian  Bl'Rkhardt,  pioneer  busi¬ 
ness  man  of  Burkhardt,  Wis.,  and  presi¬ 
dent  of  the  Burkhardt  Milling  &  Power 
Electric  Company,  died  in  that  city 
March  21.  Air.  Burkhardt  was  the 
founder  of  the  Willow  River  Power 
Company  in  1922.  The  company  e.x- 
panded  and  has  completed  h-ydro-electric 
properties  at  Willow  Falls,  Little  Falls 
and  the  .St.  Croi-x  plant,  at  Hudson,  Wis. 
• 

P.  L.  Hoadi-ey  of  the  Hoadley- 
Brookes  Company,  electrical  manufac¬ 
turers’  agents,  and  for  the  past  six  years 
executive  secretary  of  the  Electric  Club 
of  Seattle,  died  at  his  home  in  that  city 
Alarch  27,  following  a  brief  illness.  He 
was  71  years  of  age.  Air.  Hoadley  was 
formerly  identified  with  the  W'esting- 
house  Electric  &  Alanufacturing  Com¬ 
pany  in  Seattle,  and  at  the  time  of  his 
death  represented  Stanley  &  Patterson 
and  I.  AI,  Frink  &  Company. 

• 

Charles  B.  Waters,  electrical  engi¬ 
neer  and  inventor  and  president  of  the 
Waters  -Arc  Welding  Company  of  New 
A'ork,  died  suddenly.  -April  3.  at  In', 
home  in  Alontclair,  N.  J.  Following 
graduation  from  Columbia  University  as 
an  electrical  engineer.  Air.  Waters’  first 
important  undertaking  was  the  conqile 
tion  of  a  power  plant  at  .Schaghticoke, 
N.  A’.  Later  he  was  associated  with  the 
New  A'ork  Central  Railroad  and  was  at 
one  time  electrical  engineer  of  the 
Lehigh  A'^alley  Railroad.  During  the 
World  War  he  was  active  in  electrical 
and  construction  work  on  government 
plants.  -Mr.  Waters  invented  an  elec¬ 
tric  arc-welding  device. 

• 

Charles  S.  Blake,  chairman  of  the 
board  of  the  Hartford  Steam  Boiler  In 
spection  &  Insurance  Company,  Hart 
ford.  Conn.,  died  Alarch  31  at  his  home 
in  that  city.  Air.  Blake  was  considered 
an  authority  in  the  power  machinery 
field.  Equipped  with  a  natural  aptitude 
in  things  mechanical,  he  knew  boilers 
and  engines  thoroughly  from  personal 
contact  in  their  construction  and  opera¬ 
tion.  He  became  identified  with  the 
Hartford  Steam  Boiler  Inspection  &  Iii- 
.surance  Company  in  1898  and  during  a 
period  of  33  years  served  as  general 
agent,  supervising  general  agent,  .secotid 
vice-president,  secretary,  president  and 
in  1927  he  was  elected  chairman  of  the 
board  of  directors. 
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Financial  and  Statistical  News 


CONTINUATION  of  orderly  but  persistent  liquidation  for 
about  two  weeks  brings  utility  common  stocks  to  new  low 
levels,  still,  however,  well  above  the  year’s  lows.  Such  stocks 
as  Electric  Bond  &  Share,  Standard  Gas  &  Electric,  North  American, 
etc.,  usually  favorites  with  traders,  have  suffered  steady  selling. 
Passing  of  dividends  is  absent,  in  contrast  with  the  situation  in  the 
industrial  field. 

- The  Electrical  World  inde.x  of  37  operating  and  holding 

company  stocks  stands  now  at  68.4,  against  65.7  at  the  beginning 
of  the  year. 

- Indicative  of  basic  market  strength  is  the  fact  that  while 

the  market  value  of  stocks  rose  over  seven  billions  in  the  first 
(|uarter,  brokers’  loans  increased  only  $15,(KX),000.  In  the  same 
period  last  year  market  values  went  up  over  ten  billions  and  brokers’ 
loans  over  a  billion,  suggesting  that  stocks  are  today  in  stronger  hands. 

T  T  T 


Insull  Interests  Buy  Stock 
in  Canadian  Utility 

The  Insull  interests  of  Chicago  have 
acquired  a  substantial  block  of  stock  of 
tlie  Winnipeg  Electric  Company  and  at 
a  meeting  of  shareholders  of  the  com¬ 
pany  held  April  6  Foster  Hannaford, 
assistant  to  the  president  of  the  Middle 
West  Utilities  Company,  and  J.  A. 
.McPhail  of  Sault  Ste.  Marie,  Out.,  presi¬ 
dent  of  the  Great  Lakes  Power  Com¬ 
pany,  were  elected  to  the  hoard  of  direc¬ 
tors  of  the  Winnipeg  utility.  No  details 
concerning  the  purchase  were  given  out 
at  the  offices  of  the  Middle  West 
Utilities  Company  iniChicago. 


619,104  the  year  before.  It  is  interesting 
to  note  that  8,262  farm  customers  were 
added  to  the  company’s  lines,  bringing 
the  total  to  52,904.  Stockholders  of  all 
subsidiaries  at  the  close  of  1930  num¬ 
bered  113,479.  Total  assets  at  the  close 
of  1930  amounted  to  $490,375,500  and 
property  account  was  $398,978,476,  as 
compared  with  $441,396,873  and 
$360,517,550  respectively  in  1929.  Cur¬ 
rent  assets  were  $20,008,046  and  current 
liabilities  $7,338,124. 


February  Revenue  Lower 

Reports  of  electric  light  and  power 
companies  received  by  the  Electrical 
World  indicate  that  the  revenue  and 
energy  sales  are  continuing  to  run 
somewhat  below  last  year’s  figures  for 
corresponding  months,  with  a  gross  rev¬ 
enue  for  the  industry  as  a  whole  in 
February  of  $182,300,0(X),  or  1.9  per 
cent  less  than  in  1930.  and  energy  sales 
down  4.2  per  cent.  This  still  leaves  a 
margin  of  gain  of  3  per  cent  compared 
with  the  income  in  1929  and  in  terms  of 
average  daily  makes  it  the  second  high¬ 
est  month  in  the  history  of  the  industry, 
exceeded  only  by  February,  1930. 

In  this  respect  February  is  the  peak 
month  in  each  year,  since  payment  for 
the  preceding  long  month,  when  for 
climatic  reasons  the  energy  consumption 
is  large,  is  concentrated  into  a  smaller 
number  of  days. 

The  greatest  deficiency  again  appears 
in  the  industrial  Middle  West,  where  for 
a  considerable  period  the  greatly  re¬ 
duced  demand  of  important  industries 
has  affected  energy  sales  more  unfavor¬ 
ably  than  in  other  sections  of  the  coun¬ 
try.  The  Middle  .Atlantic  States,  which 
in  January  reported  an  advance  over 
1930,  now  show  a  slight  decrease,  as 
does  also  New  England. 


▼  T  T 


16  Per  Cent  Gain  in  Net  Revenue 


of  United  Gas  Improvement 


T 

National  Electric  Power 
Reports  Increased  Earninss 

Net  income  of  the  National  Electric 
Lower  Company  for  the  year  1930 
aiiiounted  to  $5,321,299  after  all  charges 
and  reserves,  equal,  after  preferred 
dividends,  to  $3.71  a  share  earned  on 
1,136,085  combined  shares  of  class  A 
and  class  B  common  stock.  This  com¬ 
pared  with  $4,732,686,  equal,  after  pre¬ 
ferred  dividends,  to  $3.45  a  share  earned 
on  the  same  number  of  common  shares 
in  1929.  Gross  earnings  of  the  system 
Were  4.97  per  cent  higher  at  $66,951,965, 
a>  compared  with  $63,782,569  for  1929. 
Sales  of  electricity  were  1,261,083,000 
l<\v.-hr.,  an  increase  of  7.9  per  cent. 

I'xpenditures  for  new  construction 
totaled  $35,757,432  and  the  generating 
capacity  of  power  plants  was  increased 
from  664,000  hp.  in  1929  to  882,000  in 
1931).  Customers  numbered  650,472  as 
of  December  31,  1930,  compared  with 


SHOWING  an  encouraging  departure 
from  the  record  of  most  branches  of 
industry  in  1930,  United  Gas  Improve¬ 
ment  Company  earnings  went  up  sharply 
over  1929  totals.  I'otal  income  was 
$36,178,286,  a  9  per  cent  gain. 

Net  income  was  $32,810,744,  an  in¬ 
crease  over  1929  of  $4,535,634,  or  16 
per  cent.  After  payment  of  dividends  on 
preferred  stock,  the  amount  applicable 
to  United  Gas  Improvement  common 
stock  was  $30,256,714,  an  increase  of 
$2,614,599,  or  9.5  per  cent.  This  was 
$1.30  a  share  on  common  stock  out¬ 
standing  December  31,  1930,  compared 
with  $1.26  a  share  for  1929,  after  giving 
effect  to  a  full  year’s  dividend  require¬ 
ments  on  the  preferred  stock.  Profit 
from  sale  of  securities  and  other  non¬ 
recurring  income,  which  for  1930 
amounted  to  $132,483,  is  not  included. 

Earnings  of  United  Gas  Improvement 
and  subsidiaries  for  1930  applicable  to 
common  stock  was  $35,861,882,  or  $1.54 


a  share,  compared  with  $1.46  a  share  in 
1929  on  a  comparable  basis,  but  includ¬ 
ing  the  company’s  share  of  amounts 
added  to  subsidiary  companies’  surplus 
accounts. 

Taxes  increased  $640,575  and  were 
equivalent  to  7.5  per  cent  of  operating 
revenue,  compared  with  7.1  per  cent  for 
1929.  Federal,  state  and  local  taxes  of 
United  Gas  Improvement  and  subsidia¬ 
ries  for  1930  will  amount  to  approxi¬ 
mately  $9,712,000. 

President  states  company  policy 

In  connection  with  publication  of  the 
company’s  annual  report.  President 
John  E.  Zimmermann  took  occasion  to 
set  down  the  cardinal  policies  on  which 
the  company  operates.  They  were 
stated  thus: 

1.  Effective  regulation.  The  interests  of 
the  public  and  the  public  utilities  are  al¬ 
ways  best  served  by  effective  state  regula¬ 
tion,  and  any  well-considered  measures  ?al- 
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culated  to  strengthen  the  confidence  of  the 
public  in  the  regulation  of  public  utilities 
will  receive  our  co-operation  and  support. 

2.  Rates  should  be  constantly  adjusted  so 
as  to  yield  only  a  fair  and  reasonable  re¬ 
turn  on  the  value  of  the  property  devoted 
to  the  public  use.  This  return  should  be 
sufficient  at  all  times  to  attract  new  capital 
and  to  include  a  reward  for  efficient,  en¬ 
lightened  and  honest  management.  Econo¬ 
mies  resulting  from  efficient  management 
and  from  mergers,  consolidations  and  in¬ 
terconnections  should  be  shared  w'ith  the 
consumer  in  reduction  of  rates. 

3.  Publicity  in  the  financial  affairs  of  a 
public  utility  inspires  confidence  on  the  part 
of  the  stockholder  and  the  public.  Public 
utilities  therefore  should  issue  at  frequent 
intervals  full  statements  of  their  earnings 
in  sufficient  detail  to  give  their  stockhold¬ 
ers  a  thorough  understanding  of  the  affairs 
of  their  companies. 

4.  Holding  companies  are  essential  to  the 
expansion  and  development  of  public  utili¬ 
ties  and  must  not  be  used  to  exploit  either 
the  consumers  or  the  operating  company, 
^ull  and  complete  disclosure  should  be  made 
of  all  agreements  between  the  holding  com¬ 
pany  and  its  subsidiaries  covering  services 

endered  by  the  holding  company  for  financ¬ 
ing,  managing,  purchasing  and  construction, 
to  insure  that  they  are  fair  to  the  con¬ 
sumer,  the  operating  company  and  the  hold¬ 
ing  company. 

5.  Government  should  confine  itself  to 
regulation  of  public  utilities  and  not  go 
into  the  public  utility  business.  Govern¬ 
ment  should  not  compete  with  any  of  its 
citizens  in  any  field  of  business. 

T 

Pacific  Gas  &  Electric 
Employees  Increase 

With  re.spf.ct  both  to  the  number  em¬ 
ployed  and  the  total  amount  of  wages 
Pacific  Gas  &  Electric  Company  employ¬ 
ment  continues  to  exceed  pre-depression 
levels.  The  total  number  of  employees 
computed  on  full-time  basis  w’as  15,402 
in  January  last  as  compared  with  15,106 


in  January,  1930,  an  increase  of  386. 
Total  wages  paid  in  January,  1931, 
amounted  to  $2,360,066  as  compared 
with  $2,335,889  in  1930,  an  increase  of 
$24,177. 

T 

Output  Off, 

Especially  Hydro 

Energy  output  of  all  public  utility 
power  plants  in  the  United  States  in 
February  was  7.140,173,(XK)  kw.-hr,,  the 
United  States  Geological  Survey  reports 
— a  decrease  of  6  per  cent  compared 
with  the  same  month  in  1930.  On  the 
same  basis  of  comparison,  production  of 
electricity  in  January  showed  a  reduc¬ 
tion  of  8  per  cent,  the  largest  compara¬ 
tive  decrease  since  1921.  In  line  with 
the  usual  seasonal  change,  the  average 
daily  output  decreased  about  0.5  per 
cent  from  January,  amounting  to  255,- 
000,000  kw.-hr.  The  three  industrial 
regions  were  below  but  nearer  last 
year’s  level  than  in  January  in  quantities 
of  energy  generated. 

Of  the  total,  2,166,840,000  kw.-hr.  was 
generated  from  water  power  and  4,973,- 
333,(X)0  kw.-hr.  from  fuel.  The  former 
was  19.9  per  cent  less  than  in  February 
of  the  previous  year,  while  the  latter 
was  slightly  greater,  both  changes  re¬ 
flecting  the  effects  of  the  mild,  dry 
winter  with  its  resultant  deficiency  in 
stream-flow.  Compared  wdth  January, 
the  average  daily  production  of  elec¬ 
tricity  by  use  of  water  power  was  up  2 
per  cent,  which  is  about  the  normal  sea¬ 
sonal  change. 

Electric  traction  and  other  plants  con¬ 
tributing  energy  for  public  use  are  in¬ 
cluded  in  this  summary,  as  well  as 
central  stations  for  light  and  power,  but 
the  latter  produce  nearly  95  per  cent  of 
the  total  output. 


Relative  Cost  Halved 
Since  1913 

The  price  of  electricity  to  that  class 
of  domestic  consumers  to  whom  the 
“cost  of  living”  applies  has  declined  by 
18.5  per  cent  since  pre-war  days,  states 
the  Bureau  of  Labor  Statistics  of  the 
U.  S.  Department  of  Labor  in  its  recent 
bulletin  on  prices  and  the  cost  of  liv¬ 
ing.  On  December  31,  1930,  such  elec¬ 
tric  service  was  the  only  item  which 
showed  a  decrease  from  its  cost  in  1913, 
whereas  the  prices  of  all  other  major 
classes  entering  into  the  “cost  of  liv¬ 
ing”  budget  showed  increases  ranging 
from  37.2  per  cent  for  food,  to  88.3  for 
housefurnishing  goods  and  to  108.1 
per  cent  for  miscellaneous  items. 

This  figure  for  the  relative  cost  of 
electricity  is  based  upon  the  average 
price  of  20  kw.-hr.  per  month  for  house¬ 
hold  use  in  the  32  major  cities  of  the 
United  States.  The  general  living  ex¬ 
penses  covered  by  $1  in  1913  now 
demand  $1,607,  but  the  electrical  energy 
then  bought  for  $l  now  costs  only  81.5 
cents,  if  use  is  restricted  to  the  .same 
20  kw.-hr.  monthly.  Relatively,  then, 
the  cost  of  electricity  has  been  cut  in 
half.  With  larger  use  the  showing  is 
even  more  favorable. 

The  ratio  of  decrease  of  electric  serv¬ 
ice  shown  by  the  Bureau  of  Labor 
Statistics  must  not  be  confused  with 
the  30  per  cent  decrease  since  1913  in 
the  cost  of  all  domestic  service,  since  the 
latter  reflects,  in  addition  to  actual  rate 
reductions,  the  decline  in  price  which 
has  accompanied  the  increase  in  the 
average  use  by  all  domestic  consumers 
from  22  kw.-hr.  per  month  in  1913  to 
more  than  45  at  the  present  time.  The 
accompanying  table  shows  the  increase 
in  each  item  of  expenditure  in  the 
United  .States  from  1913  to  December. 


Changes  in  Cost  of  Living  in  the  United  States,  1913,  to  December,  1930 

(Compiled  from  the  Cost  of  Living  Bulletin  of  the  Bureau  of  Labor  Statistic.s, 

United  States  Department  of  Labor,  December,  1930.) 

Per  Cent  of  Increase  Over  1913  in  Expenditure  for 
House- 


Fuel  and 

Furnishing 

Miscel- 

.Ml 

♦Decrease 

Food 

Clothing 

Rent 

Light 

Goods 

laneous 

Items 

Electricity 

December, 

1914 . 

5.0 

1.0 

No  change 

1.0 

4.0 

3.0 

3.0 

3.7 

December, 

1915 . 

5.0 

4  7 

1.5 

1.0 

10.6 

7.4 

5.  1 

6.2 

December, 

1916 . 

26.0 

20.0 

2.3 

8  4 

27.8 

13.3 

18.3 

8  6 

December, 

1917 . 

57.0 

49.  1 

0.  t 

24  1 

50  6 

40  5 

42.4 

111 

December, 

1918 . 

87.0 

105.3 

9.2 

47  9 

113.6 

65.8 

74  4 

6.2 

December, 

1919 . 

97.0 

168.7 

25.3 

56  8 

163.5 

90  2 

99.  3 

7  4 

December, 

1920 . 

78.0 

158  5 

51.  1 

94.9 

185.4 

108.2 

100  4 

4.9 

December, 

1921 . 

49.9 

84.4 

61.4 

81.1 

118.0 

106.8 

74.3 

4.9 

December, 

1922 . 

46.6 

71.5 

61.9 

86.4 

108.2 

too  5 

69.5 

7.4 

l>ecember. 

1923 . 

50.3 

76  3 

66.  5 

84  0 

122.4 

101  7 

73  2 

8.6 

1  )ecember. 

1924  . 

51.5 

71.3 

68.2 

80  5 

116  0 

101.7 

72  5 

8  6 

December, 

1925 . 

65.5 

69.4 

67.  1 

86.9 

114.3 

103.5 

77  9 

9  9 

December, 

1926 . 

61.8 

66.7 

64.2 

88.3 

107.7 

103  9 

75  6 

11.1 

December, 

1927 . 

55  9 

62.9 

60.2 

83.2 

104.6 

105.  1 

72  0 

12  3 

December,’ 

1928 . 

55.8 

61.9 

55.9 

81.3 

99  7 

107  1 

71.3 

14  8 

December, 

1929 . 

58.0 

60.5 

51.9 

78  7 

97.7 

•'7  9 

71.4 

17.3 

December, 

1930  . 

37  2 

53  0 

46.5 

75  0 

88.3 

•  ,/8.  1 

60.7 

18.5 

•The 

last  column  shows  the  per  cent  of 

decrease  in 

the  price 

of  electricity 

on  the  dates 

specified 

as  compared 

with 

the  price  in 

December,  1913.  These  figures  are  based  on 

the  average 

prices  for 

20  kw.-hr.  consumed  per 

month  for 

household  use  in  3 

2  cities  and 

are  Included  in  the  column  "Fuel  and  Light"  In  this  table. 
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l')30.  These  figures  are  a  summariza¬ 
tion  of  the  figures  for  the  32  cities, 
computed  on  a  1913  base. 

T 

Plan  Reorsanization  of 
Atlantic  Public  Utilities,  Inc. 

Preliminary  plans  for  the  reorganiza¬ 
tion  of  Atlantic  Public  Utilities,  Inc.,  and 
subsidiary  companies  have  recently  been 
made  under  the  approval  of  the  protec¬ 
tive  committees  representing  securities 
of  subsidiary  and  affiliated  companies. 
It  is  proposed  to  form  two  new  corpo¬ 
rations,  termed  respectively  the  First 
Holding  Company  and  the  Parent  Hold¬ 
ing  Company.  The  former  is  to  acquire 
all  the  operating  companies  now  com¬ 
prising  the  Atlantic  Public  Utilities  sys¬ 
tem  with  minor  exceptions. 

To  carry  out  the  provisions  of  the 
plan  the  ^,500,000  first  lien  and  col¬ 
lateral  trust  5i  per  cent  bonds  (series  A) 
of  the  First  Holding  Company  are 
to  be  sold  for  cash  and  $2,615,000 
is  to  be  realized  from  the  sale  of 
common  stock  of  the  Parent  Holding 
Company.  Negotiations  are  understood 
to  he  under  way  with  the  Insull  inter¬ 
ests  looking  to  the  acipiisition  of  control 
of  the  system.  The  reorganization  com¬ 
mittee  comprises  Gerald  W.  Peck  of 
Emery,  Peck  &  Rockwood  Company, 
Chicago;  James  T.  Woodward  of 
Spencer  Trask  &  Company,  New  York; 
A.  S.  Cummins  of  H.  M.  Byllesby  & 
Company,  Chicago;  A.  E.  Fitkin  of 
A.  E.  Fitkin  and  Company,  New  York, 
and  E.  L.  McBride  of  A.  B.  Leach  & 
Company,  New  York. 

T 

NEWS  BRIEFS 

Directors  of  the  Pacific  Lighting 
Corporation  have  adopted  a  resolution 
changing  the  record  date  of  dividend 
payments  on  the  common  stock  to  the 
20th  day  of  January,  April,  July  and 
October  from  the  last  day  of  these 
months.  No  change  was  made  in  the 
payment  of  dividends  on  the  preferred 
stocks. 

• 

At  the  recent  annual  meeting  stock¬ 
holders  of  Stone  &  Webster,  Inc.,  of 
Boston,  approved  the  transfer  of  70,000 
shares  of  preferred  and  90,000  shares  of 
common  stock  of  the  Stone  &  Webster 
Engineering  Corporation  of  Massachu¬ 
setts  to  the  Stone  &  Webster  Engineer¬ 
in'/  Company  of  Delaware  in  exchange 
for  95,000  shares  of  capital  stock  of  the 
latter.  This  is  merely  an  internal  read- 
ju  tment  of  Stone  &  Webster  interests. 
The  new  Delaware  company  is  owned 
h}  Stone  &  Webster,  Inc. 


One-Hundred-Million- 
Dollar  Utility  Loan  Floated 

New  financing  by  the  Pennsylvania 
Power  &  Light  Company  was  the  fea¬ 
ture  of  the  market  this  week,  the  trans¬ 
action  involving  a  total  of  $100,000,000. 
This  public  offering  was  in  the  form  of 
first  mortgage  gold  bonds,  4^  per  cent 
series  due  1981,  priced  at  96 J  and  ac¬ 
crued  interest,  to  yield  over  4.68  per 
cent.  The  bonds  form  part  of  an  issue 
of  $120,000,000  recently  authorized  by 
the  directors  of  the  company.  The  bal¬ 
ance  of  $20,000,000  will  be  held  by  the 
Lehigh  Power  Securities  Corporation, 
which  controls  Pennsylvania  Power  & 
Light.  The  proceeds  of  the  present 
financing  will  be  used  to  provide  for  the 
retirement  of  all  existing  mortgage  debt 
of  the  company  and  the  payment  of 
other  indebtedness  heretofore  incurred 
in  connection  with  the  acquisition  and 


construction  of  pro[>erty.  All  of  the 
existing  mortgage  issues  (except  $500,- 
000  non-callable  bonds  secured  on  cer¬ 
tain  minor  parts  of  the  property)  are 
to  lie  retired  by  redemption,  and  simul¬ 
taneously  with  the  receipt  of  the  pro¬ 
ceeds  of  these  bonds,  sufficient  funds 
will  be  deposited  in  trust  to  provide  for 
such  redemption  and  for  the  payment 
of  interest  to  maturity  on,  and  the  prin¬ 
cipal  of,  the  $500,000  non-callable  bonds. 

During  the  past  week  the  Public 
Service  Company  of  Northern  Illinois 
issued  first  lien  and  refunding  mort¬ 
gage  4^  per  cent  gold  bonds,  series  F, 
to  the  amount  of  $40.000.(MX),  the  price 
being  97^  and  interest,  yielding  about 
4f  per  cent.  These  bonds  mature  April 
1,  1981.  The  proceeds  from  the  sale 
of  these  bonds,  together  with  funds  pro¬ 
vided  from  other  sources,  will  be  u.scd 
to  retire  $37,250,000  bonds  and  delien- 
tures  bearing  higher  coupon  rates,  and 
for  other  corporate  purposes. 


▼  T  T 


F.  L.  Dame  Encouraged 
Stimulating  Signs 


IN  HIS  regular  quarterly  announce¬ 
ment  of  electric  output  of  North 
.American  subsidiaries,  this  week. 
Frank  L.  Dame,  president  of  the 
North  American  Company,  said:  “Elec¬ 
tric  output  of  the  North  American 
Company’s  subsidiaries  for  the  twelve 
months  ended  March  31,  1931,  was 
within  1  per  cent  of  the  output  for  the 
twelve  months  ended  March  31,  1930, 
and  was  6^  per  cent  more  than  the  out¬ 
put  for  the  twelve  months  ended  March 
31,  1929. 

“It  is  encouraging  to  note  that  total 
kilowatt-hours  for  the  first  quarter  of 
this  year  were  only  3i  per  cent  under 
the  output  for  the  corresponding  quarter 
during  the  record  year  of  1929,  reflect¬ 
ing  in  a  measure  some  recent  gains 
made  in  business  activity.  The  brief 
revival  upward  early  last  year  which 
exceeded  \92S)  renders  comparison  with 
1930  less  favorable,  the  first  quarter  out¬ 
put  this  year  being  4.^  per  cent  below 
the  first  quarter  output  in  1930. 

“Numerous  recently  published  surveys 
of  general  business  have  ignored  boom 
conditions,  with  the  result  that  they  have 
been  mere  statistical  post-mortems  and 
therefore  misleading.  Too  many  of  the 
depressing  and  backward-looking  sur¬ 
veys  take  no  account  of  the  brighter 
aspects  of  business,  and  many  signs  of 
improvement  are  being  missed.  In  the 
electric  output  of  the  North  American 
System,  for  example,  there  is  a  notice¬ 
able  absence  of  a  seasonal  dip  normally 
to  be  expected  as  the  daylight  periods 
become  longer.  Actually,  there  is  a 


horizontal  trend  which  is  decidedly  en¬ 
couraging,  as  indicating  a  gradual 
pick-up  in  industrial  use  of  electricity 
supplementing  the  increase  in  residential 
and  commercial  use  which  continued 
through  a  year  of  depression  and  was  a 
satisfactory  offset  to  decreased  industrial 
use. 

Dividend  policy  unchanged 

“Many  observers  have  been  busy  mak¬ 
ing  comparisons  of  business  trends  with¬ 
out  due  regard  for  important  present- 
day  signs.  Often  these  comparisons  have 
led  to  various  predictions  and  to  the 
revival  of  worn-out  rumors,  such  as  the 
recent  recurrence  of  the  erroneous  re¬ 
port  of  a  change  in  the  North  Ameri¬ 
can  Company’s  common-stock  dividend 
policy. 

“In  replying  to  inquiries  from  a  few 
stockholders,  who  heard  the  rumor  based 
on  an  opinion  e.xpressed  by  a  misin¬ 
formed  investment  advisory  service,  I 
have  again  said  that  no  change  in  the 
policy  is  contemplated.  In  denying  false 
rumors  and  in  pointing  to  stimulating 
signs,  I  have  made  no  predictions  of  a 
sudden  rush  of  business  or  of  large  first 
quarter  earnings  as  compared  only  with 
the  first  quarter  of  1930.  But  I  feel 
that  confidence  can  be  reposed  in  th* 
favorable  indications  which  have  been 
reported  by  numerous  electric  light  and 
power  companies,  such  as  the  large 
amount  of  new  connected  load  for  in¬ 
dustrial  use  referred  to  in  the  recently 
issued  1930  annual  report  of  the  North 
American  Company.” 
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Business  News  and  Markets 


Concerted  Export  Action 

Urged  as  Recovery  Stimulus 


*<  /CONCERTED  action  is  needed 
to  1)ring'  about  a  revival  of  our 
export  trade,”  declared  Frank  R.  Eld- 
ridge,  executive  vice-president  of  the 
American  Manufacturers’  Export  Asso¬ 
ciation.  “We  have  been  through  a  world 
depression  and  the  return  to  normal 
must  also  he  worldwide.  The  impetus 
of  a  determined  movement  such  as  can 
he  started  by  900  of  the  leading  Ameri¬ 
can  manufacturers  engaged  in  export 
trade  may  well  prove  the  beginning  of 
such  a  world  trade  revival.  We  have 
enormous  purchasing  power  in  this 
country.  \\’e  consume  most  of  the 
world’s  rubber,  affecting  the  prosperity 
of  a  wide  group  of  prospective  pur¬ 
chasers  of  our  products  in  the  Far  East. 
We  are  the  chief  market  for  Japanese 
raw  .silk,  for  Brazilian  and  Colombian 
coffee,  for  Chile  nitrate,  for  Bolivian 
tin,  for  Cuban  sugar  and  many  other 
products.  In  fact,  our  purchases  of  the 
world’s  raw  materials  account  for  nearly 
a  third  of  the  world’s  exportable  sur¬ 
pluses.  As  we  have  only  7  per  cent  of 
the  population  we  e.xercise  a  dominant 
influence  per  capita  upon  world  demand. 

“Our  manufacturers,  who  are  seeking 
to  expand  their  foreign  markets,  are  at 
the  same  time,  in  many  instances,  the 
greatest  buyers  of  their  potential  cus¬ 
tomers’  raw  products. 

“What  is  needed  now  is  a  concerted 
movement  to  sell  our  goods  abroad. 
This  should  naturally  follow  the  plans 
to  distribute  through  long-time  loans  the 
world’s  supply  of  capital  now  congested 
and  idle  in  New  York  and  Paris.  With 
capital  available  for  productive  enter¬ 
prises  in  tbe  principal  markets  of  the 
world,  the  demands  for  our  equipment 
and  supplies  will  multiply.  The  Ameri¬ 
can  Manufacturers’  Export  Association 
is  meeting  these  new  world  demands  for 
our  products  by  acquainting  foreign 
buyers  with  the  products  of  its  members 
and  bringing  buyer  and  seller  together.” 


of  23.4  per  cent.  Gross  income  be¬ 
fore  depreciation,  etc.,  was  $2,004,908. 
against  $3,991,685.  Total  assets  of  the 
company,  e.xcluding  those  of  Municipal 
Acceptance  Corporation,  were  $30,995.- 
219,  against  $40,799,964  at  end  of  1929. 


NVcstern  Electric  Sales 
Second  Largest  on  Record 

Sales  made  by  the  Western  Electric 
Company  during  1930  amounted  to 
$361,478,000,  against  $410,950,000  in 
1929,  a  drop  of  12.3  per  cent.  At  the 
same  time  the  year’s  business  exceeded 


that  of  1928,  the  previous  high  record, 
by  25.5  per  cent.  While  the  company 
entered  the  year  with  the  largest  volume 
of  unfilled  orders  in  its  history  the  re¬ 
cession  in  general  business  early  in  the 
year  affected  telephone  equipment  re- 
(juirements  and  this  business  fell  off 
sharply. 


Weston  Electrical  Profits 
Reduced  in  1930 

Profits  of  the  Weston  Electrical  In¬ 
strument  Company  for  the  year  ended 
December  31,  1930,  amounted  to  $733,- 
887  after  depreciation,  against  $1,216,- 
432  for  the  previous  year,  a  decline  of 
approximately  40  per  cent.  Net  profits 
after  depreciation,  federal  taxes,  etc., 
amounted  to  $615,075,  against  $970,041 
for  1929,  a  drop  of  36.6  per  cent. 


OUTDOOR  METAL-CLAD  SWITCHGEAR  FOR  JOLIET 


Fairbanks,  Morse 


Net  Sales  Lower 

Net  sales  of  Fairbanks,  Morse  &  Com¬ 
pany  and  subsidiaries  for  the  year  ended 
December  31.  1930,  were  $24,126,048, 
against  $31,504,908  for  1929,  a  decline 


These  37-kv.,  1 ,000,000-kva.  oil  circuit  breakers  have  been  ordered  by 
the  Public  Sendee  Company  of  Northern  Illinois  for  the  Joliet  sub¬ 
station.  The  above  zdczv  zvas  taken  in  the  oil  circuit-breaker  assembly 
section  of  the  East  Pittsburgh  Works  of  the  Wcstinghousc  Electric  & 
Manufacturing  Company. 
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^  ^  ^  I  1914  taken  as  100  per  cent.  While  this 

Dynnptoins  or  ^OnV0lCSCCnCC*  statement  refers  to  average  list  prices 

•  *  of  large  lamps,  miniature  lamp  prices 

have  decreased  almost  as  much. 

TIERE  are  certain  factors  entering  scents,  with  inevitably  disastrous  results  The  data  on  which  the  accompanving 
into  the  explanation  of  the  depres-  of  almost  catastrophic  severity  aiul  chart  is  based  were  compiled  by  the 
"ion  in  this  country  and  the  possible  ac-  abruptness,  1  he  confusion  and  hardship  Incandescent  Lamp  Department  of  the 
celeration  of  recovery  which  distinguish  have,  therefore,  this  time  been  relatively  General  Electric  Company,  which  adtls 
the  1930-31  decline  from  its  predeces-  much  less  evident,  even  though  the  drop  explanation  that  may  be  summarized 

"ors.  In  the  first  place,  we  have  now  a  below  normal  has  been  greater  (34  per  follows: 

vastly  increased  multitude  of  productive  cent)  than  in  any  of  the  previous  de-  The  compilation  is  based  on  the 
activities,  and  industry  has  become  im-  pressions  during  this  post  Civil  W  ar  principal  types  of  lamps  sold  in  1914; 
mensely  more  complicated  than  it  was  period.  There  is,  however,  no  definite  new  lamps  are  introduced  to  take 
ten  years  ago  and,  of  course,  vastly  relationship  that  can  be  discovered  be-  place  of  those  that  have  hecome 

more  so  than  in  1907  or  1892.  Fur-  tween  the  severity  of  the  decline  f'’om  obsolete  the  quantities  of  the  new  types 
thermore,  with  the  widespread  develop-  the  boom  and  the  duration  or  rapidity  extended  at  the  prevailing  list 

ment  of  mass  production  methods,  there  of  the  return  to  normal  levels.  As  a  prices  and  then  at  the  1914  list  prices 
has  been  a  piling  up  of  overhead  ex-  rule,  it  seems  the  decline  was  usually  of  the  types  corresponding  in  1914. 
penditures  on  industries,  which  has,  of  more  precipitate  than  the  recovery.  Special  lamps  and  new  lamps  of  small 

course,  stimulated  intensified  efforts  to  Probably  the  most  conspicuous  fea-  demand  have  been  excluded, 
pay  interest  charges.  This  has  in  many  ture  of  the  present  situation  has  been 


instances  brought  about  the  overproduc¬ 
tion  mentioned  above. 


the  problem  of  industrial  unemployment, 
though,  of  course,  other  factors,  notably 


In  carrying  further  our  comparison  of  the  agricultural  aspects,  have  been  al- 

the  present  depression  with  its  imme-  most  equally  prominent.  Almost  the  .  ,  ^  C  |J 

diate  predecessors,  one  point  of  sim-  first  proposal  actively  discussed  imme-  Little  Loppcr  DOld 

ilarity  which  stands  forth  is  the  evident  diately  after  the  October,  1929,  crash  Under  10  Cents 

lag  of  the  psychology  of  the  cycle  in  was  the  (juestion  of  wage  maintenance.  S 

contrast  with  the  actual  statistical  trend  In  the  1921  depression  92  per  cent  of  The  l.^rge  copper-producing  groups 

of  business.  In  every  one  of  the  major  the  firms  reporting  to  the  Department  have  maintained  their  nominal  <iuotation 

(lei)ressions  of  which  we  have  accurate  of  Labor  announced  cuts  in  wages,  jq  cents  for  Connecticut  deliveries 

records  it  is  evident  that  pessimistic  This  time,  however,  only  about  8  per  all  week,  although  sales  are-  recorded  at 

feeling  was  at  its  worst  at  the  very  time  cent  of  such  firms  have  cut  pay  rates,  cents  delivered,  with  supplies  scanty 

when  business  had  already  begun  to  re-  Here  is  another  figure  indicating  the  at  that  level.  No  domestic  sales,  how- 

cover.  This  is  understandable  because  good  faith  of  industriali.sts  in  carrying  ever,  have  been  reported  at  10  cents, 

of  the  obvious  retarded  accumulation  of  out  their  intentions  in  this  regard  as  onj  the  foreign  business  has  been  but 


accurate  statistics,  which  was,  of  course, 
even  more  aggravated  in  the  earlier  de-  In  1921  the  production  of  manufactures 
pressions  than  at  present.  fell  28  per  cent  below  the  previous  year 

Fhe  comparisons  with  the  curves  of  aiul  the  number  of  wage  earners  de-  LSXAm‘.‘s‘W'priee 
])revious  depressions  tempt  one  to  make  dined  in  almost  exactly  the  same  ratio,  .\ntimony . 


out  their  intentions  in  this  regard  as  and  the  foreign  business  has  been  but 
compared  with  the  previous  situation : 


stance.  Figures  now  indicate  that  we  declined  only  19  per  cent, 
are  some  34  per  cent  below  the  normal 

trend  and  41  per  cent  below  the  1929  ^ 

peak.  Based  on  the  comparisons  of  all 
depressions  during  the  past  50  years.  i  t  /I  O  C  i 

this  ought  by  every  calculation  to  bring  L6mpS  at  4,5  pCr  \-€nt 

us  now  to  the  bottom  of  the  slump  of  1914  Price 
along  which,  judging  once  more  from 

the  records  of  all  previous  crises,  we  Lamp  prices  continue 


.\pril  1.  1931 

.\pnl  8.  1931 

Cents  per 

Cents  per 

Pound 

Pound 

91 

91 

41 

41 

7 

7 

35 

35 

4.30 

41 

2  1 

251 

23.30 
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little  better,  'fhe  expectation  is  that 
foreign  buyers  will  need  to  buy  some¬ 
thing  like  20, (KK)  long  tons  this  month, 
at  least,  but  at  present  they  feel  that 
the  export  price  should  be  reducetl,  so 
remain  out  of  the  market  so  far  as 
possible. 

Custom  smelters  intent  on  selling 


the  records  of  all  previous  crises,  we  Lamp  prices  continue  falling  and  at  Custom  smelters  intent  on  selling 
should  continue  for  some  three  or  four  the  end  of  1930  were  at  a  level  of  43  their  intake  this  last  week  found  little 
months,  after  which  very  gradual  re-  per  cent  compared  with  the  price  in  interest  in  ofiferings  above  9^  cents, 
covery  should  set  in.  Once  again,  on 

the  basis  of  all  of  these  previous  re-  _ 

coveries.  the  average  would  seem  to  in-  j  |  !  ^  i  !  !  ^ 

dicate  that  business  volume  will  return  HO  — i _ :  -  _  .  .  yr- — !y_l_ _ _ . _ _  .  _ _ _ 

to  normal  by  about  the  middle  of  1932.  i 

And  about  a  year  thereafter,  if  previous  ,8  109  Kr—j - 1 - - i - '  ■ - ! - ^ - ; 

experience  is  repeated,  it  seems  possible  I  _  i  i  i  ; 

that  another  minor  peak  in  business  5  \ fX  j  ! 

ai  tivity  will  be  reached.  £  gO  •  - - XI - i - - — — - 

The  descent  into  the  depression  w'as  \  '  I 

this  time  much  more  gradual  than  ever  70  - - ^ — - - r  i 

before,  probably  because  of  these  con-  ■  \Larqe  Ma2da  lamps-'  _ 

trolling  factors  which  have  served  as  Miniature  Majda 

brakes  on  the  machine.  In  previous  in-  5  50  .  .  ^ — A — Kse - 

Glances  business  has  stopped  off  the  Tote,! 

precipice  for  almost  perpendicular  de-  ^0  '  ^  ^  ^ 


Miniature  Majda  tamps  ■ 


*frotu  an  address  by  a  leading  economist 
he  tore  members  of  the  McGraio-Hill  staff. 


Trend  of  average  list  prices  on  domestic  "Mazda”  lamps 
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Market  Conditions 


BV  FAR  the  best  week  this  year  in  the  equipment  field  is 
reported  by  the  Eastern  district.  Central-station  orders  have 
reached  an  unusually  large  total  and  inquiries  continue  to 
foreshadow  increasing  volume.  Railroad  electrification  needs  and 
industrial  demand  also  show  e.\panding  tendencies. 

- Middle  West  and  Pacific  Coast  orders  show  some  better¬ 
ment  this  week,  but  not  to  so  marked  a  degree  as  Eastern  business. 
Power  company  business  still  leads  on  the  Pacific  and  wiring  e(iuip- 
ment  orders  are  substantial. 

T  T  T 


PACIFIC  COAST 

— There  has  bee.n  au  increasing 
number  of  sizable  orders  for  wiring 
supplies,  mainly  for  jobs  azvarded 
sez'eral  months  ago.  All  staples  are 
moving  better. 

— Wire  business  includes  street¬ 
lighting  cable  for  San  Francisco 
and  z'arious  scattered  jobs  and  a 
$25,000  order  for  General  Electric 
cable  for  a  cruiser  nozv  building  at 
Mare  Island. 

Power  company  business  includes  a 
$10, (XX)  switchboard  for  San  Francisco 
area  and  a  carload  of  No.  0  bare  cop¬ 
per  wire  for  Los  /Xngeles.  As  the  rain¬ 
fall  has  been  light  throughout  the  state, 
with  little  snow  on  the  Sierra  slopes, 
and  as  increasing  pumping  motor  sales 
are  indicative  of  actual  need  triumphing 
over  public  disinclination  to  buy,  trans¬ 
former  sales  are  expected  to  show  the 
usual  seasonal  improvement.  Industrial 
business  includes  four  mine  locomotives 
valued  at  $18,(XX)  reported  by  the  San 
Francisco  Westinghouse  office  for 
Wyoming  installation,  many  small  but 
widely  distributed  addition  and  recondi¬ 
tioning  contracts  for  canning  and  pack¬ 
ing  plants,  live  stock  and  poultry  build¬ 
ings  for  Concord  and  Sacramento 
requiring  several  hundred  reflectors 
each,  and  the  announcement  that  General 
Motors  proposes  to  erect  this  fall  a  70- 
acre  $10.(XX).0fl()  plant  near  Los  Angeles. 
Government  business  includes  the  San 
Francisco  purchase  of  200  electric  ranges 
and  200  water  heaters  for  the  Canal 
Zone,  the  construction  of  a  naval  am¬ 
munition  depot  of  131  buildings  in  the 
Hawaiian  group  for  which  a  telephone 
and  distribution  system  is  now  being 
bid.  purchases  of  wire,  insulators  and 
line  hardware,  a  $400,000  award  for 
constructing  Air  Corps  barracks  near 
Honolulu,  and  30  beacons  for  the  San 
Diego  to  El  Paso  airway.  The  $6(X).- 
(XX)  township  to  house  the  6,000  workers 
and  their  families  near  the  Hoover  Dam 
site  is  soon  to  be  sub-contracted  for. 


A  very  small  gain  in  lumber  output 
by  Northwest  Lumber  Mills  was  re¬ 
ported  last  week,  with  operations  42  per 
cent  of  capacity,  new  orders  16  per  cent 
over  production  and  shipments  14  per 
cent  over  output.  On  account  of  the 
difficulty  of  financing  new  construction, 
the  volume  of  building  is  substantially 
below  that  e.xperienced  in  former  years 
at  this  season  and  indications  for  spring 
and  summer  activity  are  far  from 
promising.  A  fair  volume  of  motor 
.sales  is  reported,  but  apparatus  and  wire 
busine.ss  is  negligible,  with  nothing  of 
consequence  announced  in  prospect. 
Sales  reported  include  one  115-kv.  oil 
circuit  breaker  for  the  Rock  Island 
plant  of  Puget  Sound  Power  &  Light 
Company,  costing  about  $17,(X)0:  $2,(XX) 
wortli  of  miscellaneous  switchgear  to 
central  stations  in  Seattle  and  Tacoma. 
70  motors  from  150  hp.  down  to  pulp 
and  paper  plants,  lumber  mills  and  mis¬ 
cellaneous  sources,  si.xteen  machines 
from  20  hp.  down  to  woodworking 
plants  and  dealers  and  ten  machines 
from  20  hp.  down  to  an  Alaskan  fish 
cannery.  City  of  Seattle  bought  ten 
7^-kw.  and  ten  10-kw.  pole  type  “A” 
Westinghouse  transformers,  four  oil 
switch  terminals  and  125,000  ft.  of  guy 
wire  and  is  taking  bids  until  April  17 
for  34  automatic  induction  voltage  regu¬ 
lators  estimated  to  cost  $60,000.  Board 
of  Contracts  and  Awards,  Tacoma,  is 
taking  bids  until  April  13  for  installa¬ 
tion,  complete  with  appurtenances,  of 
heat  insulation  for  municipal  steam 
plant  No.  2. 

CONSTRUCTION  PROJECTS 

San  Joaquin  Light  &  Power  Company, 
Fresno,  Calif.,  plans  transmission  line  from 
Gustine  to  Quinto  Creek,  to  cost  $30,000. 
San  Diego  Consolidated  Gas  &  Electric 
Company,  San  Diego,  Calif.,  plans  exten¬ 
sions  and  improvements  in  power  plants 
and  transmission  lines  to  cost  $1,3()0,000, 
including  equipment.  Pacific  Gas  &  Elec¬ 
tric  Company,  San  Francisco,  Calif,  plans 
pow’er  substation  at  San  Jose,  Calif.  Grand 
Junction,  Colo.,  is  arranging  bond  issue  of 
$750,000  for  a  city-owned  light  and  power 
plant.  El  Oro  Mining  &  Milling  Company, 
Sells,  Ariz.,  contemplates  milling  plant  to 
cost  over  $100,000. 


SOUTHEAST 

— Activities  in  the  electrical  field 
of  the  Southeast  looked  up  slightly 
last  week,  both  in  central  station 
and  industrial  Hues,  and  while  cen- 
tral-station  purchases  are  primarily 
routine,  the  volume  is  increasing 
somezvhat. 

One  power  company’s  distribution 
transformer  orders  last  week  aggregated 
$5,400,  while  its  arrester  orders  totaled 
$4,800.  Some  other  central-station  or¬ 
ders  were  for  $6,750  worth  of  insulators, 
$4,150  worth  of  meters,  $3,775  worth 
of  range  switches  and  $3,400  worth  of 
disconnect  switches,  the  range  switches 
being  required  on  account  of  range  sales 
campaign  of  one  of  the  larger  compa¬ 
nies.  A  Georgia  cotton  mill  ordered 
$25,000  in  motors  and  $12,000  worth  of 
wiring  materials  for  an  electrification 
project  and  another  textile  in  the  .same 
state  ordered  three  1,250-kva.  transform¬ 
ers.  Contract  was  let  last  week  for  a 
$17,(XX)  athletic  field  lighting  installation 
job  in  Atlanta. 

CONSTRUCTION  PROJECTS 
V’irginia  Electric  &  Power  Company, 
Richmond,  Va.,  contemplates  extensions 
and  improvements  in  local  ornamental  light¬ 
ing  system.  W.  J.  Heinz  Company,  Pitts¬ 
burgh,  has  plans  for  an  addition  to  food 
canning  plant  at  Winchester,  Va. 

❖ 

NEW  ENGLAND 

— Durino  the  past  week  orders 
for  electrical  equipment  zvere  con¬ 
fined  principally  to  industrial  equip¬ 
ment,  including  small  motors  and 
control  equipment.  Sales  of  small 
motors  have  slozved  down,  accord¬ 
ing  to  one  prominent  manufacturer, 
though  recently  orders  amounting 
to  about  $30,000  zvere  received  in 
this  district. 

Switch  and  control  purchases  have 
been  spotty.  According  to  one  manu¬ 
facturer  there  is  less  activity  than  a 
month  ago.  Inquiries  are  fewer  and  in¬ 
terest  is  reported  to  be  directed  toward 
minimum  requirements  in  equipment. 
Interest  in  heating  furnaces  is  spott_\ 
Recently  one  prominent  manufacturer 
received  orders  for  two  of  the  small 
metal-treating  type.  Large  furnace  in¬ 
terest  is  less  active.  Central-station 
materials  are  receiving  little  notice  at 
present  according  to  one  prominent  dis¬ 
tributor.  Orders  for  materials  for  line 
extensions  have  been  few  in  this  district : 
it  is  expected  that  inquiries  will  be  re 
ceived  for  a  number  *  of  fairly  large 
orders  for  line  materials;  probabilities 
for  expansion  of  substations  in  this  dis¬ 
trict  on  a  large  scale  are  limited,  though 
further  expansion  for  power  distribution 
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ill  one  prominent  southern  Connecticut 
city  is  announced.  New  building  con¬ 
struction  will  he  limited  in  this  district 
(luring  the  coming  year,  in  the  main,  to 
institutional  types. 

CONSTRl'CTIOX  PROJKCTS 

Cumberland  County  Power  &  Light 
Company,  Portland,  Me.,  contemplates 
hydro-electric  power  development  on  Saco 
River  to  cost  over  $450,000,  including 
transmission  line.  Littleton  Hospital,  Lit¬ 
tleton,  N.  H.,  has  completed  plans  for  a 
power  house.  Reading,  Mass.,  contem¬ 
plates  addition  to  municipal  electric  light 
and  power  plant  to  cost  over  $50,000. 

❖ 

MIDDLE  WEST 

— Not  much  change  in  general  busi¬ 
ness  is  observed  this  week  in  the 
Middle  H’est  section.  General  con¬ 
ditions  seem  to  be  improving,  al¬ 
though  the  improvement  is  so 
gradual  as  to  be  hardly  noticeable. 
Industrial  actk'ity  is  still  quite 
spotty,  but  some  improvement  is  ob¬ 
served  in  most  lines  of  industry. 

Major  activities  indicate  an  improve¬ 
ment  and  the  outlook  for  the  coming 
()uarter  seems  more  promising.  The 
various  utility  companies  are  proceed¬ 
ing  normally  with  their  spring  construc¬ 
tion  programs.  There  has  been  a  better 
demand  for  apparatus,  while  the  demand 
for  distribution  equipment  is  holding  up 
fairly  well.  Some  of  the  interesting 
orders  placed  this  week  include  77,000 
ft.  of  750,000-circ.mil  and  17,000  ft.  of 
1,000,000  -  circ.mil  single  -  conductor. 
60-kv..  paper-insulated,  oil-filled,  lead- 
covered  cable,  one  5,000-amp.,  625- volt 
nominal  rated  rectifier  unit  complete 
with  appurtenances,  six  667-kva..  oil- 
insulated.  self  -  cooled,  single  -  phase. 
4.000-volt  transformers,  thirty  600-amp-., 
15-kw.,  three-pole,  single-throw,  wheel- 
mounted.  solenoid-operated  oil  circuit 
breakers  and  several  construction  jobs 
aggregating  $50,000. 

CONSTRUCTION  PROJECTS 
Osceola,  VVis.,  is  asking  bids  until  .\pril 
24  for  an  ornamental  lighting  system.  Ford 
Motor  Company,  Dearborn,  Mich.,  con¬ 
templates  assembling  plant  at  X'ancouver, 
P>.  C.,  to  cost  over  $500,000.  Consumers 
Power  Company,  Jackson,  Mich.,  plans 
extensions  and  improvements  in  power 
plants  and  transmission  lines  at  Kalamazoo, 
Mich.,  and  vicinity  to  cost  over  $600,000. 
Indiana  School  for  Feeble-Minded  Youth. 
Fort  Wayne,  Ind.,  plans  new  power  plant 
at  institution  to  cost  $195,000,  for  which 
appropriation  has  been  granted.  Ohio  State 
Liiiversity,  Columbus,  Ohio,  is  asking  bids 
until  April  21  for  improvements  in  power 
plant,  including  a  4,0()0-kw.  turbo-genera¬ 
tor  and  surface  condenser,  with  accessories. 
Martins  Ferry,  Ohio,  is  completing  plans 
for  addition  to  power  plant  to  cost  $85,000 
and  will  take  bids  for  equipment.  Vermil¬ 
lion.  S.  D.,  plans  power  plant,  using  Diesel- 
en.uine  generating  unit,  to  cost  about  $55sOOO. 
Lniversal  Crusher  Company,  Cedar  Rapids, 
Iowa,  has  plans  for  an  addition  to  plant. 


EASTERN 

— Contracts  for  electrical  equip¬ 
ment  haz'e  rebounded  to  full 
strength  in  the  Eastern  district  and 
easily  the  best  zveeti  in  many  months 
has  been  recorded  zvith  the  turn-of 
April.  Orders  for  prime  moz’ers 
for  central-station  serznee  total 
$2,500,000,  zvhile  other  pozver  util¬ 
ity  account  aggregates  close  to  the 
$2,000,000  mark.  The  long-airtici- 
pated  time  when  sizable  business 
might  break  seems  on  the  zvay. 

— Inquiries  continue  to  adzance  at 
a  satisfactory  rate  under  a  distinctly 
improz'ed  market  tone.  Central- 
station  account  is  the  immediate 
center  of  interest.  Railroad  elec¬ 
trification  is  again  about  to  score 
some  heaz'y  commitments  zvith  con¬ 
tinuation  of  the  Pennsylvania  Rail¬ 
road  program.  Industrial  demajui 
is  trending  upzvard. 

An  important  award  has  been  made 
by  the  Public  Service  Electric  &  Gas 
Company  to  the  General  Electric  Com¬ 
pany  for  a  2(),()0()-kw.  mercury-vapor 
boiler  and  turbo-generator  unit,  with  a 
75,000-kw.  steam  turbo-generator,  cost¬ 
ing  about  $2.0(K).000.  for  installation  at 
its  Kearny  power  plant.  This  will  be 
the  second  mercury  turbine  unit  to  be 
built  and  the  largest  machine  of  its  kind; 
in  addition  to  the  generating  capacity 
noted,  the  equipment  will  be  capable  of 
providing  sufficient  steam  to  generate 
35.0(K)  kw.  in  a  steanv  turbine  unit ;  it 
will  use  pulverized  coal.  The  75,0()0-kw. 
steam  turbo-generator  will  be  the  largest 
machine  of  its  kind  in  New  Jersey  and 
will  advance  the  capacity  of  the  plant 
from  287,000  to  387.(XX)  hp.  The  Pub¬ 
lic  Service  Company  will  also  carry 
out  an  expansion  program  at  its  Bur¬ 
lington  power  plant,  to  include  an 
18.000-kw.  steam  turbo-generating  unit, 
high-pressure  boiler  and  accessories. 

Westinghouse  Electric  &  Manufac¬ 
turing  Company  has  secured  an  order 
from  the  Boston  Elevated  Railway 
Company  for  a  35,000-kw.  turbo-gen¬ 
erator  with  complete  accessories,  total¬ 
ing  about  $500,000.  Six  Companies. 
Inc.,  San  Francisco,  Calif.,  contractor 
for  the  Hoover  Dam  in  Arizona,  has 
placed  a  contract  with  Ingersoll-Rand 
Company,  New  York,  for  air  com¬ 
pressors,  rock-drilling  and  auxiliary 
machinery  required  for  the  five-year 
project.  Troy  Engine  &  Machine  Com¬ 
pany,  Troy,  N.  Y.,  has  been  awarded 
a  contract  by  the  United  States  Engi¬ 
neers,  Memphis.  Tenn.,  for  an  engine¬ 
generating  set.  A  metropolitan  power 
company  has  placed  an  order  with  a 
state  manufacturer  for  transformers, 
condensers,  switchgear  and  auxiliary 
equipment  to  an  amount  of  $1,500,000, 
one  of  the  largest  awards  of  its  kind  in 
many  months. 


Work  will  proceed  on  the  electrifica¬ 
tion  of  the  Pennsylvania  Railroad  Com¬ 
pany  system  from  Manhattan  Transfer 
to  Trenton,  N.  J.,  in  the  immediate 
future;  orders  are  being  placed  for  steel 
poles,  crossarms,  power  substation  and 
other  equipment;  the  company  will  also 
install  additional  signal  power  equip¬ 
ment  and  accessories  from  Manhattan 
Transfer  to  Sunnyside  Yard,  to  cost 
$100,000.  Ingersoll-Rand  Company  has 
secured  a  contract  for  seven  oil-electric 
locomotives  for  switching  .service  from 
the  Bush  Terminal  Company,  all  elec¬ 
trical  equipment  to  be  furnished  by  the 
General  Electric  Company. 

CONSTRUCTION  PROJECTS 

Signal  Supply  Officer,  Signal  Section, 
Army  Base,  Brooklyn,  N.  Y.,  is  asking 
bids  until  April  17  for  quantity  of  cable 
(Circular  410)  ;  also,  until  April  24  for 
quantity  of  telephone  wire,  guy  anchors, 
line  protectors,  etc.  (Circular  124).  Ameri¬ 
can  Mineral  Spirits  Company,  New  York, 
plans  expenditure  of  over  $400,000  for 
proposed  oil  products  plant  at  Carteret, 
N.  J.  New  York  Central  Railroad  Com¬ 
pany,  New  York,  has  filed  plans  for  a 
freight  building  and  storage  plant  to  cost 
$700,000.  Barrett  Company,  Philadelphia, 
Pa.,  has  plans  for  five  additions  to  roofing 
and  cxial  tar  products  plant  to  cost  over 
$350,0(K).  Pennsylvania  Power  &  Light 
Company,  Allentown,  Pa.,  has  purchased 
tract  of  26  acres  of  land  near  Hummels- 
town.  Pa.,  and  contemplates  large  power 
substation.  United"  States  Engineer’s  Office, 
Wilmington,  Del.,  is  asking  bids  (no  clos¬ 
ing  date  stated)  for  reserve  lighting  plants 
for  four  bridges  crossing  Chesai)eake  and 
Delaware  Canal.  General  Purchasing 
Officer,  Panama  Canal,  Wa.shington,  D.  C., 
will  receive  bids  until  .\pril  21  for  an 
electric  traveling  crane  (Panama  Schedule 
2645). 

❖ 

SOUTHWEST 

— The  volume  of  .shipments  in 
stock  sizes  of  motors  and  trans¬ 
formers  remains  quite  constant  and 
inquiries  coming  in  indicate  a 
healthy  tone,  with  nothing  spec¬ 
tacular. 

There  have  also  been  some  good- 
sized  consignments  of  pole-line  material 
sent  into  the  southwestern  part  of  this 
district.  The  only  orders  worthy  of 
mention  reported  are  as  follows:  A 
l,5()0-kva.,  three-phase  transformer  for 
a  St.  Louis  factory  costing  $7,500  and  a 
white-way  job  for  a  municipal  plant  in 
southwest  Missouri. 

CONSTRUCTION  PROJECTS 
James  R.  Kearney  Corporation,  St. 
Louis,  Mo.,  has  filed  plans  for  addition 
to  electrical  equipment  manufacturing  plant 
to  cost  over  $75,000.  Summe  Dairy  Com¬ 
pany,  Kansas  City,  Mo.,  plans  plant  to  cost 
about  $65,000.  DeSoto,  Mo.,  is  arranging 
bond  is^e  of  $95,000  for  installation  of 
power  distributing  system.  Southern  Pa¬ 
cific  Railroad  Company,  Dallas,  Tex.,  will 
make  extensions  and  improvements  in 
locomotive  shops  at  Ennis,  Tex.,  to  cost 
$60,000. 
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of  non-welding  contacts  made  from  a 
new  low-resistance  alloy.  Relays  are 
available  for  operation  from  25  or  30 
and  50  or  60  cycle  control  circuits. 


New  Equipment  Available 


2;500-Amp.  Breaker 
at  15,000  Volts 


the  enamel  bared  on  one  side  along  their 
length  so  that  contact  may  be  made  with 
the  resistance  wire  by  an  adjustable  clip. 


High-Starting  Torque 
Constant- Speed  Motors 

A  COMPLETE  LINE  OF  fractional-liorse- 
power  motors  from  A  to  J  hp.  has  been 
announced  by  the  Howell  Electric  Mo¬ 
tors  Company,  Howell,  Mich.  This  line 
consists  of  condenser  start,  split-phase 
and  polyphase  motors,  all  built  in  a 
frame  with  the  same  mechanical  dimen¬ 
sions. 

The  condenser  motor  has  the  con¬ 
denser  mounted  in  a  compact,  neat- 


An  indoor  oil  circuit  iiRE.AKFJi  with 
inclosed  type  mechanism  and  all  poles 
in  one  tank,  known  as  type  l)R-25,  has 
been  announced  by  the  Condit  Elec¬ 
trical  Manufacturing  Company.  Boston, 
Mass.  This  breaker  offers  the  features 
of  non-oil  throwing,  greater  clearances, 


Combination  Range  Cabinet 

A  COMBINATION  RANGE  CABINET  with 
three-wire,  60-amp.  meter  test  .switch 
has  been  announced  by  Morgan  J. 
Lewis,  Philadelphia,  Pa.  The  dead  front 
branch  circuit  cabinet  contains  six  cir¬ 
cuits  for  lights  (or  the  top  two  fuses 
may  be  used  for  water  heater)  and  a 
60-amp.  range  circuit,  wired  completely ; 
meter  leads,  fuse  pulls  and  meter  board. 
The  circuit  conduits  enter  the  top  of 
the  cabinet.  No  ells  or  bends  are 
necessary. 


Single-Pole  Relays  for 
Outside  Lighting  Circuits 

A  Li.NE  OF  RELAYS  for  use  Operating 
exterior  lighting  circuits  from  a  multiple 
control  wire,  known  "(iravitype,”  has 
been  announced  by  the  South  Bend  Cur- 
rent  Controller  Company.  This  line 
consists  of  relays  of  two  sizes,  30  amp. 

and  60  amp.  capacities  at  125  volts,  a.c.  .  ,  ^  , 

The  relavs  are  single  pole  and  have  appearing  box  on  top  of  the  motor,  with 

all  connections  made  inside  the  box.  1  lie 
standard  condenser  box,  though  mounted 
motor,  may  be  mounted 

^  ^  ^  either  on  the  side  of  the  motor  or  at 

p  ;  any  convenient  place  on  the  driven  ap- 

P  ^  pliance,  or  on  the  wall.  Provision  is 

%  made  on  all  boxes  for  wall  mounting. 

■  i  ^'he  condenser  motors,  known  as  the 

I  high-starting  torque,  con- 

I  IP’l  T  ‘  ^Q||  A  age  a  starting  torque  of  from  300  to  400 

I  per  cent  of  full-load  torque  and  a  maxi- 

&  mum  running  torque  of  at  least  200  per 

*  ;;  cent  of  full-load  torque.  Starting  cur- 

i  ^  these  motors  is  within  N.E.L.A. 

9  limits  and  the  running  characteristics 


quick-clearing  operation,  small  space  re- 
(juirements  and  provision  for  venting 
gases. 

It  is  furnished  three  or  four  pole, 
manually  or  electrically  operated  foi 
6(X),  80(>  and  1,200  amp.  at  15,000  volts. 
Estimated  interrupting  capacity  2,500 
amp.  at  15,(X)0  volts. 
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